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ZOOLOGY AND HUMAN WELFARE. 


Animal Life and Human Progress. Edited by 
Prof. Arthur Dendy. Pp. ix+227. (London: 
Constable and Co., Ltd., 1919.) Price 10s. 6d. 
net. 

HIS volume is the outcome of a series of 
public lectures organised by Frof. Dendy 

at King’s College, London, in 1917-18 under the 
auspices of the Imperial Studies: Committee of 
the University of bondon. The object of the 
course was to inform’ the public regarding zoo- 
logical results already applied in furtherance of 
human progress, and to emphasise the claims of 
zoological science to recognition on terms of 
equality with other departments of learning. The 
college and the editor are to be congratulated, 
not only on their courage and public spirit in 
having, during the dark days of the war, arranged 
a course which makes so much for enlightenment 
and for reconstruction, but also on having made 
the subject-matter accessible to all through the 
medium of this volume. The lectures are most 
informing, and if we express regret at the absence 
of consistently full citation of the authors 
quoted, this is done in tribute to their permanent 
value. 

Prof. 
opening lecture on “Man’s Account 
Lower Animals.”’ 
in that account he adds the pregnant idea that 
much of our esthetic sense is founded on insect 
zsthesis, since the marvellous forms, colours, and 
fragrances of flowers arose “in the course of 
evolution in response to what we may fairly call 
the tastes of insects long before man appeared 
on the scene. ”” Prof. Bourne adds a thoughtful 
essay on “ Some Educational and Moral Aspects 
of Zoology.’’ Prof. J. A. Thomson writes with 
his usual vivid grace and wealth of illustration on 
“Man and the Web of Life.’’ Mr. Tate Regan 
discusses ‘“‘Museums and Research,”’ incidentally 
putting in a strong plea for the view that evolu- 
tion has been mainly adaptive, and that a change 
of structure has followed, not preceded, a change 
of habits. 

“The Origin of Man”’ is dealt with by Prof. 
Wood Jones, who concentrates on primitive 
anatomical features exhibited by man, differences 
between man and other Primates, certain striking 
resemblances to Tarsius, and the probable 
remoteness of origin of the human. stock. 
With perhaps a little special pleading one could 
use a good many of his data in a thesis having 
for its subject “Non-Arboreal Man.’ “Some 
Inhabitants of Man and their Migrations *’ is the 
subject of Dr. Leiper’s lecture, which will be read 
with all the more interest in view of his own 
recent researches on Bilharzia. In ‘Our Food 
from the Sea’’ Prof. Herdman emphasises the 
vital importance of sea fisheries, while “‘ Tsetse- 
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Dendy contributes the preface and an 
with the 


To the weighty material items | 








> 


Flies and Colonisation ’’ receives exposition from 
Prof. Newstead. 

“T saw before me a great place where men 
and women were making and imparting know- 
ledge.’’ Thus begins Prof. Punnett’s “dream "’ 
at the end of his most readable lecture on ‘‘ The 
Future of the Science of Breeding.’’ May the 
dream come true for every branch of zoological 
science. Meantime we find emphasised, over and 
over again, in the work before us a sad dispropor- 
tion between the public support given to the study 
of animal life and the splendid results this study 
has achieved and can yet achieve for the further- 
ance of human progress. 


J. F. GemMILt. 


WAR GLEANINGS. 

A Vision of the Possible: What the R.A.M.C. 
Might Become: An Account of some of the 
Medical Work in Egypt; together with a Con- 
structive Criticism of the R.A.M.C. By Sir 
James W. Barrett. Pp. xx+182. (London: 
H. K. Lewis and Co., Ltd., 1919.) Price gs. 
net. 

IR JAMES BARRETT has added another 
vigorous and stimulating book to those he 

has already published dealing with military 
medical matters in the past war. The book treats 
mainly of questions which came under his notice 
whilst serving in Egypt, where he held posts 
which enabled him to gain a broad outlook, as 
they gave him an insight into the workings of 
the military medical organisation, not only at its 
local centre, but also in many of its peripheral 
sections. His dicta have therefore the refreshing 
qualities of first-hand observations in many fields 
with which he was familiar. It must be added 
that they are not less dogmatic when relating to 
spheres with which he was less well acquainted ; 


, but there is always a note of sincerity and con- 


viction which compels attention. 

The first section gives a general account of 
the author’s activities as an aural specialist, and 
describes, by means of actual instructions issued, 
the improvements in the treatment of ear diseases 
and in the disposal of the men suffering from 
them which were effected. In this connection 
stress is rightly laid on the advantages gained by 
“the educational means adopted. The whole 
service was taken into confidence, the problem 
was explained, and the help of the medical officers 
was invited.’”’ 

It may be 
the treatment of ailments common 


in 


asked why so much education 
in the civil 
population was required by medical men taken 
for the most part straight from civil practice. 
This the author explains in a later section of the 


book, where he says: “The training of the 
average medical man is intense and narrow; all 
his energies are concentrated on one problem, 
doing the best for the sick man professionally. 
He consequently speculates on remote risks. . . . 


Cc 
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With obligation to the State he is not concerned. 
In the Army, on the other hand, everything must 
be done for the good of the Service.’”” In 
other words, a man engaged in a desperate 
enterprise, such as war, may be allowed in the 
common interest to take risks, often small, which 
his medical attendant would not sanction at 
ordinary times, and some education is required to 
alter the civil point of view. 

With the writer's advocacy of professional 
conferences and instruction there can be nothing 


but sympathy; he does not appear to be aware | 
of the developments on these lines, which were so | 


great a feature in other theatres of war, and have | him Freud really means. 


assuredly come to stay. 


Some 100 pages are taken up in considering the | 


question of boards and the physical classification 


and instructive reading. ‘The author states: “In 
general, about one-third of the B class personnel 
who arrived in Egypt were immediately placed in 


the A category.’’ They were sent to the front | 


and made good. He roundly accuses the boards 


tions. It is interesting to recall that a Parlia- 
mentary Committee sat to investigate the wide- 
spread allegations in this country that home 
boards had classified the men too high. 

But it is in the concluding part of the book, 
dealing with the organisation of the military 
medical service and the modifications suggested, 
that the main interest lies. There is common 
agreement as to several of the desiderata men- 
tioned. Some are on their way to attainment, 
whilst others have already been attained. 

Allowing for a certain amount of special 
pleading, the book raises many points of 
cardinal interest, lucidly, if forcibly, expressed, 
and there are not many connected with the 
medical services, either as clinicians or adminis- 
trators, who will not glean some profit from a 
perusal of its pages, whilst the general reader will 
not find it too technical for his enjcyment. 


NERVOUS DISORDERS; TWO POINTS OF 
VIEW. 

(1) What is Psychoanalysis? By Dr. 1. H. Coriat. 
Pp. 124. (London: Kegan Paul, Trench, 
Triibner, and Co., Ltd., 1919.) Price 3s. 6d. 
net. 

(2) Traitement des Psychonévroses de (Guerre. 
Par G. Roussy, J. Boisseau, M. d’GélIsnitz. 
(Collection Horizon.) Pp. 191. (Paris: Masson 
et Cie, 1918.) Price 4 francs. 

(1) D—D*® CORIAT’S attempt to collect into one 

small volume the chief articles of the 
psychoanalytic faith, and, moreover, to lay them 
out along the rigid scaffolding of a shorter cate- 
chism, is certainly an act of bravery or temerity. 

The reader is asked to defer his decision between 

these two descriptions until he has finished this 
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very interesting and challenging small book. For 
the concreteness—-one had almost written the 
ferro-concreteness—of this exposition cannot fail 
to delight, at one stroke, the erudite student of 
Freud, who has long been yearning for some 
psychoanalytic Baedeker to indicate with a 
judicious distribution of asterisks the really im- 
portant halting-places on this perilous journey ; 
the implacable enemy of the new movement, who 
will surely regard the pages of this book as a 


| conveniently bound packet of targets; and the 


teacher of psychology, who can now prepare 
three full lectures on what someone has assured 


Most people must have felt that such a book 
ought to appear some day, though, perhaps, not 
everyone would have regarded the present time 


of recruits and soldiers. They form interesting | as suitable. But Dr. Coriat might immediately 


point out, and with justice, that the procrastinator 


| Is a person upon whose mentality more light has 


been thrown from Vienna than from any other 
quarter in recent years, and certainly there is 
little that can be called undecided in the way 


at home of classifying men too low and of de- | the present book is written. 


pleting the reserves by an undue number of rejec- | 


The answer to the question “What is Psycho- 
analysis?’’ occupies 118 pages, at which stage 
Dr. Coriat ends, and, one presumes, Dr. Adler 
and Dr. Jung would desire to begin. For it 
seems clear that the present answer is the answer 
of Freud alone. And this is, we think, a pleasing 
feature, if one could ensure that the book did not 
fall into the eager hands of the entirely 
uninitiated. The book is, so to speak, a diagram 
of Freud’s teaching. When we can place by it 
similar diagrams of Adler’s and Jung’s theories 
(drawn very strictly to scale, with the congruent 
portions clearly indicated) and get them well into 
our heads, discussions on psychoanalysis may 
gain in clarity what they will assuredly lose in 
heat. 

But, like many diagrams, the present one often 
seems to err on the side of too great simplicity, 
and it is too heavily outlined. The book reads, 
in fact, far too glibly. It seems scarcely fair 
to Freud to write without further explanation o! 
the “way that a normal individual conveniently 
‘ forgets’ the unpleasant experiences of his life” 
(p. 14), and to say dogmatically: “If the nervous 
symptoms grow worse during the course of the 
analysis, this must be interpreted as due either 
to the resistances or to the course of the disease, 
and not to the treatment ’’ (p. 70); or to ask the 
question of questions ‘Can psychoanalysis be 
harmful?’’ and to “answer’’ it by merely 
remarking that “wild’’ psychoanalysis can, and 
that the analyst may fall into errors. What the 
average man presumably wants. to know is 
whether, in any circumstances, orthodox, 
thorough-going, complete psychoanalysis can be 
harmful, and, if so, why? Especially, perhaps, 
does the average English reader, who has seen 
the course of the thread linking the writings of 
McDougali, Shand, and Trotter on one hand 
with those of Freud and Jung on the other, ask 
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And, so far, it has not been 


this question. 
answered. 7 
(2) A conception of quite a different nature 1s 


| 
| 


presented in the book by Dr. Roussy and his 
colleagues on the treatment of the psychoneuroses 
of war. Their work deals chiefly with those 
“accidents d’ordre hystérique’’ which they 
describe as the most important of the psycho- 
neuroses observed during this war. A com- 
parison of their book with such a treatment as 
Dr. MacCurdy’s in “‘ War Neuroses ”’ (recently re- 
viewed in these columns) provokes the reflection 
that a wider conception of the war psychoneuroses 


| 


than that held by these French authors seems to | 


be necessary if medical science is to learn all it can 


from the experiences of war psychotherapy. The | 
book deals with the causation, treatment, and | 
prophylaxis of these hysterical disorders, and | 


” 


discusses the recent “reflex,’? “dynamogenic,”’ 
and “dyskinetic’’ theories of their nature. It 
is clearly written and excellently illustrated. 


OUR BOOKSHELF. 


Memoirs of the Boston Society of Natural History. 


Vol. viii. No. 3. Monographs on the Natural 
History of New England. 
England. By Dr. Harold L. Babcock. Pp. 
327-431+16 pls. (Boston, Mass. : 1919.) 

Tus is a very interesting and excellently pro- 

duced monograph dealing with seventeen species 

out of sixty-one now recognised by American 
authors. Considering that New England includes 
the northern limit of distribution of the Chelonians 
of eastern North America, this is a good number. 

The author has collected most of the observations 

published on the life-histories of these species, and 

such a compilation is a valuable addition to the 
descriptive and iconographic part of the work. 

Objection may be taken to ‘the title of the 
monograph, as the term “turtle’’ is usually 
taken to apply to thoroughly aquatic Chelonians 
only. As the author tells us, it has been sug- 
gested that (1) all Chelonians of the land only 
should be called tortoises; (2) all Chelonians of 
fresh water should be termed terrapins; and (3) all 
Chelonians of the sea should be called turtles. It 
is somewhat difficult to draw a limit between the 
two first categories, and one does not quite like 
the name ‘‘ terrapin ’’ to be bestowed on the soft- 
shelled or river Chelonians, the Trionychidz. 
Perhaps these might be termed river-turtles in 
opposition to sea-turtles. 

(he descriptive part is preceded by an intro- 
duction, in which the author deals with Chelonians 
generally. Three statements call for criticism. 
(1) The skull is stated to be more solid and com- 
pact than in other reptilian orders; but what 
about crocodiles? (2) Some marine turtles are said 
to be strictly herbivorous (p. 330); this can 
only be meant to apply to the green turtle 
(Chelone mydas), which is chiefly, but not 
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The Turtles of New | 


exclusively, so; and further on (p. 340) we 
are told of a specimen in captivity greedily 
taking large pieces of raw fish. Among the 
terrapins, Batagur and Dermatemys are also 
chiefly herbivorous. (3) Speaking of the longevity 
of land tortoises, instances of existence for much 
more than a century might have been given; and 
to the statement that Gilbert White’s famous tor- 
toise (Testudo ibera) lived nearly sixty years, ‘‘ in 
capitivity ’’ should have been added. A still better 
record for the same species is furnished by an 
individual, on which the writer of this notice has 
reported, that has been kept in Cornwall for 
ninety-six years. G. A. B. 


LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can be undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications.] 


Luminous Worms. 
- THE Rev. HILperic FRIEND in his letter to NATURE 
of August 7 (p. 446) asks: ‘Is it possible that light 
can influence Annelids in some way, and so facilitate 
sexual processes?” He cites the affirmation of 
Flaugergues made in 1771 that luminosity disappears 
in certain cases after copulation. 

There is the other way of approaching the subject. 
We know that the luminous earthworms, with which 
Dr. Gilchrist has dealt in his recent paper, can be 
stimulated to luminesce; so may we not ask: Is 
it possible that sexual processes may facilitate the 
excretion of the substance or substances to which 
luminosity is due? 

We are acquainted with the fact that in other in- 
vertebrate groups muscular contraction, due to a 
stimulus to the nervous system, will expel the con- 
tents of glands secreting the substances essential for 
the production of light. For example, we know that 
sometimes excitement due to the attack of enemies 
will cause phosphorescence in centipedes (Thomas, 
cited by Dahlgren, Journal of the Franklin Institute, 
January, 1917, p. 85 of reprint). In a forthcoming 
paper Dr. Brade-Birks and I shall indicate several 
other ways in which the same result can be brought 
about among the Chilopoda. 

A careful reading between the lines may show that 
fear, shock, and sexual processes each provide the 
stimulus to the nervous system which results in the 
expulsion of the essentials of luminosity by a con- 
traction of the muscles in the case cited by Mr. 
Friend, and that if that stimulus were sufficient to 
exhaust the store of secretion the animal mentioned 
by Flaugergues would, of course, fail to exhibit 
luminosity again until the secretion had had time 
to re-accumulate. S. GraHaM Brape-Birks. 

16 Bank Street, Darwen, Lancashire. 


The National Union of Scientific Workers and Research. 


One of the chief aims of the National Union of 
Scientific Workers is ‘‘to secure adequate endowment 
for research and to advise as to the administration of 
such endowment.’? A committee of active workers in 
all the principal subjects has been appointed to con- 
sider methods of carrying out this object. While the 
committee is agreed upon the general aim of making 
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it possible for the scientific worker to make research 
his profession (subject, of course, to efficiency), con- 
crete suggestions regarding methods of achieving this 
are essential; and as the committee is a a 
small body it cannot expect to be acquainted with all 
the relevant facts concerning the conditions under 
which research is conducted at present. To overcome 
this difficulty it is proposed to associate with the com- 
mittee a number of advisory panels consisting of per- 
sons in the principal research centres in the British 
Isles. Will those workers (whether already members 
of the Union or not) who would be willing to supply 
the information required, or to make definite sugges- 
tions concerning possible methods of improving these 
conditions, please communicate with the undersigned 
or some other member of the committee? 

The present committee consists of the following :— 
Dr. O. L. Brady (Chemistry, Imperial Coneees” Dr. 
J. W. Evans, F.R.S. (Geology, Imperial College), Mr. 
W. F. Higgins (Experimental Physics, National Physi- 
cal Laboratory), Dr. A. Holmes (Geology, Imperial 
College), Dr. H. Jeffreys (Mathematical Physics, 
Cambridge), Dr. F. Kidd (Plant Physiology, Cam- 
bridge), Dr. M. C. Rayner (Botany, General Branch), 
Dr. C. Shearer, F.R.S. (Zoology, Cambridge), Mr. E. 


Sinkinson (Chemistry, Imperial College), Dr. C. West. 


(Plant Physiology, Imperial College), Miss D. M. 


Winch (Pure Mathematics, Cambridge). 
HAROLD JEFFREYS. 


St. John’s College, Cambridge. 


WIRELESS NAVIGATION FOR AIRCRAFT. 


HE determination of the position of ships at 
sea involves dead reckoning and the use of 
sights on terrestrial or celestial bodies. Dead 
reckoning methods often give fairly accurate 
results, even when no sights can be taken. With 
aircraft, however, drift plays so large a part that 
dead reckoning methods are not sufficiently trust- 
worthy. Hence the necessity for other methods 
for determining position. 

Directional wireless gives a means of finding 
one’s position under almost any conditions, and 
thus enables navigation to proceed in cases where 
it would otherwise be dangerous, such as in fog. It 
uses chiefly the well-known property of loops, that 
if the plane of a loop makes an angle 6 with the 
direction of propagation of the waves, the E.M.F. 
produced in the loop is Ey cos@. The rate of 
variation of this with 4 is greatest when @=90°, 
i.e. when the signal strength is a minimum, and 
bearings have hitherto been obtained by turning 
the loop until the minimum is obtained. 

There are two distinct ways in which this navi- 
gation might be effected :— 

(1) The aircraft should emit ordinary wire- 
less signals and directional stations on the 
ground determine various directions of the 
aircraft, the central ground station working out 
the position of the aircraft and re-transmitting it 
to the aircraft. This method has been used 
considerably by the Germans. 

(2) There should be ordinary transmitting 
stations on the ground which should transmit 
ordinary wireless signals, and the aircraft should 
determine bearings of each of these known 
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ground stations, the navigator working out his 
position from these bearings. This method has 
very many obvious advantages over the first 
method, such as the fact that an unlimited number 
of aircraft can work out their own positions at 
the same time, and also the fact that in case of 
warfare the position of the aircraft need not be 
disclosed to the enemy. This second method was 
adopted in the R.A.F. to a great extent. 

In attempting to place directional gear on air- 
craft there were considerable difficulties :—(1) 
There is much extraneous noise on aircraft; (2) 
the space available on aircraft is not abundant, 
and in any case it is not easy to get large loops; 
(3) the possibility that the waves would be 
deviated in the neighbourhood of the aircraft, 
thus producing errors which would have to be 
determined. 






Fic. 1.—A, main aerial ; B, auxiliary aerial. 


It was obvious that the best amplification of 
signals that could be obtained would have to be 
used. Even with the best amplification known, 
it was found that the extraneous noise was so 
considerable that the ordinary minimum method 
of using a loop aerial to find direction was of very 
little use. Because of the extraneous noise the 
minimum was considerably widened, and even 
with powerful signals there might be a region as 
large as 40° to 60° where no signals at all were 
obtained. It was hence necessary to devise some 
method by which signals could be heard whilst 
the bearing was taken. For this purpose the 
following method was devised :— 

Two loops at right angles are used. These 
loops are rigidly fixed together and rotate round 
the same vertical axis. When one of these loops 
is on its maximum the other will be on the mini- 
mum. When the maximum or main coil is used 
alone, the maximum of the signals is first roughly 
obtained, and then the second or auxiliary coil is 
introduced, the connections of this second coil 
being reversed from time to time. If the main 
coil is on its maximum the reversal of the 
auxiliary coil will not alter the strength of the 
signals, but if the main coil is not correctly on 
the maximum the reversal of the auxiliary coil will 
give signals of different intensity; hence the 
method to employ is to rotate the coils, using the 
main coil alone until somewhere near the maxi- 
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mum, and then to introduce the auxiliary coil, 
making the final adjustment so that on re- 
versing the auxiliary coil there is no change in 
the intensity of the signals. The sensitiveness 
that can be obtained by this method is under 


control and depends on the ratio of the area turns | 


of the auxiliary and the main coils. By ‘‘ area 
turns ’’ is meant the summation of the areas of 
the various turns of a loop. If this ratio is of 
the order of 3 to 1, a bearing can be determined 
quite easily to within 1°. If this 

is 10 to 1, the coils are accurate to less than 1°. 
It is quite simple to show the reason for this 
theoretically. There are two distinct methods of 
applying this method to aeroplanes :— 


ratio | 


magneto leads were made of braided wire, the 
braiding being earthed every 18 or 24 in. It 
was also necessary in cases where the engine is 
not completely cowled to enclose the magnetos 
and their distributors in metal shields. 

A large number of results of determinations of 
position by wireless bearings have been obtained. 
The beacon stations used were principally long- 
wave spark stations (wave-lengths of 2000 metres 
and upwards), the distances of the beacons being 
from 10 to 500 miles, and occasionally more 
distant. Some of the stations used were Poldhu, 
Paris, and Nauen. 

On the ground, when two or more of these 





(1) The coils are rigidly attached to the 


ipsmch @ 





aeroplane and the aeroplane rotated until 
the correct bearing is obtained. This is 
called the wing coil system. The main 
coil is fixed in the fore-and-aft direction 
on the struts and the wings. The auxi- 
liary coil is athwart-ships on the struts 
and the wings. Fig. 1 shows diagram- 
matically how this is done. 

(2) The coils are placed in the fuselage 
of the machine and are rotated inde- 
pendently of the machine. Method (1) 
has the advantage that stronger signals 
are obtained and can hence be used for 
long distances, such as for the cross- 
Atlantic flight. This method has the dis- 
advantage that it is necessary to deviate 
the machine from its course to determine 
any bearing. It has also the advantage 


Colches! 


. 
. Calas i 
» 
-StOmer oN 
mo! \ 
\ 
+29 uote ‘ 
4 


o 
Bemune 


oa 


wee st eArras 
Poldhu A 





that there are no errors due to the devia- 
tion of waves. 

Method (2) has the advantage that the 
machine can carry on on a steady course 
whilst bearings are being taken. It has, 
however, disadvantages that signals are 
much weaker and that errors are intro- 
duced in the bearings. Such errors are 
quadrantal in nature and can be deter- 
mined by swinging the machine and 
taking bearings on the same station for 
different directions of the head of the 
machine. 





WW 














On aeroplanes the extraneous noise 
can be divided into two _ distinct 
classes: (1) The noise of the engine 
and the rushing of the wind; (2) the disturbance 
produced by the magneto. 

_ The noise of the engines can be minimised by 
increasing the amplification of signals, but 
magneto noise cannot be eliminated in such a way 
because, as the amplification is increased, the 
effect of the magneto disturbance also increases. 
It was absolutely necessary to determine methods 
to cut out this magneto disturbance. It was 
found that the magneto disturbance was prin- 
cipally due to the emission of very short waves of 
the order of 5 to 30 metres. The most effective 
method for cutting out these disturbances was 
completely to shield the magneto system. The 
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Fic. 2.—Outward journey. 


| 


| 


| 
| 





Dotted line, thus — -- + — indicates actual track of 
machine as followed by map reader. 


beacons were used, the mean error in the deter- 
mination of position was two miles. In aero- 
planes the accuracy was not so good owing to the 
compass errors, due to the swinging of the com- 
pass. The mean error in bearing in the air was 
13°, and the mean error in position when two or 
more beacons were used was seven miles. 
Long-distance flights have been made in which, 
under adverse weather conditions and without 
reference to the ground, by the sole use of 
directional wireless the machine was navigated 
with extraordinary accuracy. The details of a 
flight from Biggin Hill to Paris and back to 
Brighton are shown in Figs. 2 and 3. The aero- 
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plane was above the clouds half the time, and the 
navigator was in a position which precluded any 
possibility of seeing out of the machine. He was, 
nevertheless, able to direct the course of the 


machine, forecast the time of arrival half an hour | 
| in Cambridge, 
| anatomy for thirty-six years. 
| demonstrator in anatomy at the Royal College of 


in advance with an error of less than two minutes, 
and find the force and direction of the wind de- 
flecting the machine from her course from time to 
time, such predictions being found to be accurate 


when compared with the meteorological report | 
| zoology there, and eight years later succeeded to 
| the chair of anatomy and chirurgery. 


later in the day. 
In certain circumstances excellent results can be 


last fifty-nine years—for he had qualified to prac- 
tise medicine, and had become a demonstrator of 
anatomy in the Royal College of Surgeons in 
Dublin before he was seventeen years of age !— 
and upon the development of the medical school 
where he was _ professor of 
While acting as 


Surgeons he was a student at Trinity College; 
at the age of tweniy-five he became professor of 
At Trinity 
College he developed that craving for 





encyclopedic knowledge which through- 
out his life he was continually striving to 
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satisfy. He was especially devoted to the 
study of Celtic archeology and ancient 
Egyptian literature, and in his own sub- 
ject his wonderful powers of memory and 
his persistent accumulation of facts by 
personal observation gave him a know- 
ledge of the details of anatomy and the 
literature relating to it which was almost 
uncanny and at times disconcerting to 
those who sought his, advice. For, with- 
out intending to discourage youthful ad 
venturers in anatomical research, — the 
formidable record of what had already 
been accomplished, which he was able to 
4 give quite impromptu.to one who was 
contemplating some original investigation, 
was responsible for bringing to nought 
not a few budding aspirations. Prof. 
Macalister never seemed to realise the 
crushing effects of his vast erudition. In 
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PROF. ALEXANDER MACALISTER, F.R.S. 
[% the death of Prof. Macalister, at the age of 

seventy-five, British anatomy loses a singu- 
larly gentle and kindly master, who, in a quiet 
and unobtrusive way, exerted a great influ- 
ence upon the teaching of his subject during the 
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the latter years of his life he often dis- 
cussed with the writer the efforts he ha: 
made to encourage men to do research, 
and his difficulty in understanding why 
so little came of it. 

When he succeeded to the chair of 
anatomy in Dublin he took Sir Georg: 
Humphry, of Cambridge, as his guide 
and master, and began a series of detailed 
investigations in comparative anatomy and 
especially myology; but when he became 
Humphry’s successor he devoted himsel! 
more and more to osteology, and to th« 
end of his life he continued to collect data 
and fill note-book after note-book with 
records of his observations and 

admirable pencil drawings. Unfor- 
| tunately, only a relatively small proportion ot 
| these results have been published. When, from 
time to time, his friends pr ssed him to make his 
| work available for other . .atomists, he would 
modestly disclaim that any journal would find 
space for the contents of his voluminous note- 
books, or urge that they were always available 
for anyone to use; and, in fact, he was ever 
generously ready to give the results of his work 
to anyone who asked for them. Prof. Macalister 
spent his life in amassing facts, and avoided 
generalisation and the formulation of explanations 
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or theories. This thirst for facts and lack of 
interest in their interpretation is nowhere more 
clearly displayed than in his choice of subjects 
for investigation. Perhaps the most striking in- 
stance of this is his monograph on the lachrymal 
bone. In spite of this curious trait, Prof. 
Macalister was mainly responsible in this country 
for maintaining an interest in morphology at a 
time when anatomy was threatened with the fate 
of being reduced to the mere mechanical craft of 
the dissecting-room. His text-book on anatomy 
w.s the instrument by means of which his influ- 
ence was extended far and wide, especially among 
teachers of the subject. The great anthropological 
collection which he made in Cambridge will 
always remain as a memorial of his zeal and 
energy. But to those who have been closely 
associated with Prof. Macalister either as 
students or colleagues the recollection that has 
been imprinted most deeply in their memories is 
that of a generous and kindly soul who throughout 
the whole of his long career as a teacher of 
anatomy continued to perform the duties of a 
junior demonstrator gently “helping lame dogs 
over stiles” in the dissecting room. 


PROF. L. W. KING. 

HE death of Prof. Leonard W. King on 
August 20 is a serious blow to archeology 
and to the British Museum. Prof. King had made 
himself one of the foremost Assyriologists 
of the day, and his comparatively recent 
appointment to the chair of Assyriology in the 
University of London was a recognition of his 
work that was much appreciated by him, and com- 
mended itself wholly to all students of the subject. 
From the time when, a few years after his 
appointment to the British Museum in 1893, Mr. 
King published his first studies in Assyriology, his 
work has been known by its clarity, sanity, and 
critical acumen. “ Prove all things; hold fast that 
which is good,” may be said to have been his 
guiding principle in his work. All scientific work 
was to be criticised fearlessly, and what seemed 
to his clearly distinguishing mind the true solution 
of a problem was to be upheld without hesitation. 
All he sought was the truth, as it seemed probable 
to him. And no other consideration moved him. 
He was a fine type of the modern scientific worker 
in the field of archeology, and the loss to science 
of such a man in the flower of his age and activity 

can scarcely be estimated. 

Prof. King was born in the year 1869. He was 
therefore only forty-nine years of age when pre- 
mature death overtook him, largely as the result 
of heavy double labour during the war as an 
oficial attached to the Intelligence Department of 
the Admiralty and as student of Assyriology, 
which adversely affected a system already, as we 
can see now, severely tried by illness contracted 
in the course of his excavations for the British 
Museum at Kuyunjik (Nineveh) several years ago. 
To outward seeming Prof. King was a man of 


NO. 2602, VOL. 104] 








robust health and physique, but in reality the 
rigours of archeological work in Assyria under 
the conditions of fifteen years since had under- 
mined his constitution, and when, in the present 
year, the results of severe war labour coincided 
with a recrudescence of old illness, he fell. 

Prof. King was a Rugbeian and a King’s man. 
The book in which he first made his mark was 
“The Life and Letters of Hammurabi,” the great 
law-giver-king of Babylon. His works on the 
Assyrian language are well known, and as a 
proficient Semitic scholar his pronouncements on 
this subject were always worthy of great respect. 
His real interest, however, lay rather in the 
elucidation of ancient history by means of the 
cuneiform inscriptions than in the. ancient lan- 
guages themselves, and a notable contribution 
to this end is his edition of the Inscriptions of 
Darius on the Rock of Bisitun (Behistun), which 
he re-copied and edited, in conjunction with Mr. 
R. Campbell Thompson, after their joint expedi- 
tion to the spot on behalf of the British Museum, 
which was carried out in circumstances of con- 
siderable difficulty and hardship. His two more 
recent works, ‘The History of Sumer and 
Akkad ” and “The History of Babylon,” are the 
standard histories of those lands in English. It 
is ever to be regretted that he was not able to 
bring out the third work of the trilogy he had 
planned, “The History of Assyria,” but the war 
compelled him to put it by for the time, and then 
illness stopped all further work. It is to be hoped, 
however, that he will be found to have left his 
manuscript sufficiently complete for his publishers 
to produce the result of his labours. 

In his historical books the same clean-cut 
critical faculty is shown as in his other work. 
This criticism was welcomed by his friends and 
fellow-workers in the same and kindred fields, for 
King’s interests were by no means confined to the 
Land of the Two Rivers. He was keenly inte- 
rested in Egyptian archeology, but for the study 
of the hieroglyphs or of Coptic he had no time; 
the demands of cuneiform were enough for him, 
for he did all things thoroughly, and never 
dabbled. In a minor degree the work of his 
colleagues in the museum on Mycenaean archeo- 
logy also interested him. His Cambridge train- 
ing made him somewhat suspicious of the so- 
called “all-round man”; but he had an interest 
in all‘ branches of archeology, and read every- 
thing that others had written on their several 
subjects, and his remarks on their work were 
always of value, and inspired by sound common 
sense; his comments were alwzys conspicuous 
for balance and sense of proportion. To other 
workers in his own field he was always scrupu- 
lously courteous and anxious to give credit where 
it was due; his juniors were always sure to 
receive their due meed of appreciation and in 
addition energetic support. He will leave among 
them a name of happy and grateful memory, 
while his personal friends feel a very deep and 
grievous loss. It is always to be regretted that 
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he did not survive to receive the honour of admis- 
sion to the British Academy, to mark his signal 
services to his science in this country. 

Rugby, King’s College, Cambridge, and the 
British Museum, not to speak of the University 
of London, have lost in him one of their most 
distinguished members. H. R. Hatt. 


THE BOURNEMOUTH MEETING OF THE 


BRITISH ASSOCIATION. 


RITING on the day before the opening of 
the meeting at Bournemouth, it is not pos- 
sible to give exact figures of the number of 
members and associates enrolled. The number 
is approximately one thousand, and steadily in- 
creasing. All day the Municipal College has been 
the scene of great activity, and the officials have 
had hard work to cope with the rush of applica- 
tions and inquiries. The figures compare very 
favourably with those of previous years, and, 
while no new records are likely to be established, 
it is believed that the attendance will be in excess 
of that at any meeting held during the war. 

Local enthusiasm has been late in manifesting 
itself, but has now reached.a high pitch. The 
town’s privilege in being the scene of so import- 
ant and in many respects unique a meeting is at 
last fully appreciated. The greatest interest is 
being shown in the proceedings of the Association, 
and a most cordial welcome extended to the dis- 
tinguished men of science visiting the town. The 
citizens’ lectures arranged in co-operation with 
the Workers’ Educational Association are also 
likely to be exceptionally well attended. 

The great difficulties of securing accommoda- 
tion have been successfully met, and the many 
visitors find the arrangements in every way ex- 
cellent. The careful organisation of the local 
executive committee in other directions is in evi- 
dence on all sides, and its results meet with the 
keen appreciation of members and associates, 

The weather is fine and warm, a fortunate 
circumstance in view of the numerous sectional 
excursions to points of interest in the neighbour- 
hood taking place during the week. 

Even at this early hour it is possible to pro- 
nounce the Bournemouth meeting a _ decided 
success. 


(Tuesday evening.) 


The weather to-day has been brilliantly fine, 
and with Bournemouth looking its best the meet- 
ing has opened under the happiest conditions. 

More than 1200 tickets have been issued, and 
many fresh applications are still bcing received. 
The section lectures and discussions and the 
excursions to-day were exceedingly well attended. 
This evening the Winter Gardens Pavilion was 
crowded by a keenly appreciative audience on the 
occasion of the president’s inaugural address. The 
attendances are not so large as at certain meet- 
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ings held before the war, but they are regarded 
here as most gratifying and quite equal to expecta- 
tions. 

The interest displayed in the citizens’ lectures 
exceeds all anticipation, and the accommodation 
provided, based on the experience of previous 
years, has proved quite inadequate. All th 
tickets have been disposed of, and large numbers 
of intending auditors have been disappointed. 
This points to a useful development of the worl 
of the Association in the future. 

All the conditions are exceptionally favourable, 
and the “Peace” meeting is proving eminentl 
successful in every way. 

Prof. W. A. Herdmanjggvho has been genera! 
secretary of the Associatiof since 1903, has been 
elected to fill the office of president for the yea: 
1920-21, beginning with the Cardiff meeting. 


ApDDRESS BY THE Hon. Sir CHaries .\. 
M.A., LL.D., D.Sc., F.R.S., 
PRESIDENT. 


INAUGURAL 
Parsons, K.C.B., 


THREE years of anxiety and stress have passed sinc 
the last meeting of the British Association. | Th. 
weight of the struggle which pressed heavily upon vs 
at the time of the Newcastle meeting in 1916 had 
increased so much in intensity by the spring of 117 
that the council, after consultation with the local com. 
mittee at Bournemouth, finally decided to cancel tly 
summer meeting of that year. This was the first 
time in the history of the association that an annual 
meeting was not held 

We all rejoice to feel that the terrible ordeal through 
which the whole Empire has been passing has now 
reached its final phases, and that during the period 
of reorganisation, social and industrial, it is possible 
to resume the annual meetings of the association under 
happier conditions. We have gladly and with much 
appreciation accepted the renewed invitation of our 
friends ani colleagues at Bournemouth. 

We are gathered together at a time when, after a 
great upheaval, ihe elemental conditions of organisa- 
tion of the world are still in flux, and we have to 
consider how to influence and mould the recrystallisa- 
tion of these elements into the best forms and most 
economic rearrangements for the benefit of civilis: 
tion. That the British Association is capable of 
exerting a great influence in guiding the nati 
towards advancement in the sciences and arts in the 
most general sense there can be no question, and of 
this we may be- assured by a study of its proceedings 
in conjunction with the history of contemporary p: 
gress. Although the British Association cannot clain 
any paramount prerogative in this good work, yet | 
can certainly claim to provide a free arena for di 
cussion where in the past new theories in science 
new propositions for beneficial change, new sugg 
tions for casting aside fetters to the advancement 
science, art, and economics have first seen the lic 
of publication and discussion. 

For more than half a century it has pleaded strongly 
for the advancement of science and its application | 
the arts. In the yearly volume for 1855 will be foun 
a report in which it is stated that :-—‘‘ The objects | 
was established have bee! 
carried out in three ways: First, by requisitioning 
and printing reports on the present state of differ: 
branches of science; secondly, by granting sums 
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money to small committees or individuals, to enable 
them to carry on new researches; and thirdly, by 
recommending * the Government to undertake expedi- 
‘ions of discovery, or to make grants of money for 
certain and national purposes, which were beyond the 
means of the association.’? As a matter of fact it 
has, since its commencement, paid out of its own 
funds upwards of 80,0001. in grants of this kind. 


Developments Prior to the War. 


It is twenty-nine years since an engineer, Sir 
Frederick Bramwell, occupied this chair and dis- 
coursed so charmingly on the great importance of the 
next-to-nothing, the importance of locking after little 

ings which, in engineering, as in other walks of 
ife, are often too lightly considered. 

The advances in engineering during the last twenty 
years are too many and complex to allow of their 
lescription, however short, being included in one 
address, and, following the example of some of my 
redecessors in this chair, I shall refer only to some 

' the most important features of this wide subject. 

feel that I cannot do better than begin by quoting 

m a speech made recently by Lord Inchcape, when 
speaking on the question of the nationalisation of 
coal:—‘‘It is no exaggeration to say that coal has 
been the maker of modern Britain, and that those 
who discovered and developed the methods of working 
it have done more to determine the bent of British 
activities and the form of British society than all the 
Parliaments of the past hundred and twenty vears.”’ 

James Watt.—No excuse is necessary for entering 
upon this theme, because this year marks the 
hundredth anniversary of the death of Tames Watt, 
and in reviewing the past it appears that England 
has gained her present proud position by her early 
enterprise and by the success of the Watt steam- 
engine, which enabled her to become the first countrv 
to develop her resources in coal, and led to the estab- 
lishment of her great manufactures and her immense 
mercantile marine. 

The laws of steam which James Watt discovered 
are simply these :—That the latent heat is nearly con- 
stant for different pressures within the ranges used 
in steam-engines, and that, consequently, the greater 
the steam pressure and the greater the range of 
expansion, the greater will be the work obtained from 
a given amount of steam. Secondly, as may now 
seem to us obvious, that steam from its expansive 
force will rush into a vacuum. Having regard to the 
state of knowledge at the time, his conclusions appear 
to have been the result of close and patient reasoning 
by a mind endowed with extraordinary powers of 
insight into physical questions, and with the faculty 
of drawing sound practical conclusions from numerous 
experiments devised to throw light on the subject 
under investigation. His resource, courage, and 
devotion were extraordinary. 

In commencing his investigations on the steam- 
engine he soon discovered that there was a tremendous 
loss in the Newcomen engine, which he thought might 
be remedied. This was the loss caused by condensa- 
tion of the steam on the cold metal walls of the 
cvlinder. He first commenced by lining the walls 
with wood, a material of low: thermal conductivitv. 
Though this improved matters, he was not satisfied ; 
his intuition probably told him that there should be 
some better solution of the problem, and doubtless 
he made many experiments before he realised that 
the true solution lav in a condenser separate from the 
cvlinder of the engine. It is easy after discovery to 
sav. ‘*How obvious and how simple,’’? but.many. of 
us here know how difficult is anv step of advance 
When shrouded by unknown surroundings, and we can 
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well appreciate the courage and the amount of inves- 
tigation necessary before James Watt thought himself 
justified in trying the separate condenser. But to us 
now, and to the youngest student who knows the laws 
of steam as formulated by Carnot, Joule, and Kelvin, 
the separate condenser is the obvious means of con- 
structing an economical condensing engine. 

Watt’s experiments led him to a clear view of the 
great importance of securing as much expansion as 
possible in his engines. The materials and appliances 
for boiler and machine construction were at that time 
so undeveloped that steam pressures were practically 
limited to a few pounds above atmospheric pressure. 
The cylinders and pistons of his engines were not con- 
structed with the facility and accuracy to which we 
are now accustomed, and chiefly for these reasons 
expansion ratios of from twofold to threefold were the 
usual practice. Watt had given to the world an 
engine which consumed from five to seven pounds of 
coal per horse-power hour, or one-quarter of the fuel 
previously used by any engine. With this consump- 
tion of fuel its field under the conditions prevailing at 
the time was practically unlimited. What need was 
there, therefore, for commercial reasons, to endeavour 
still further to improve the engine at the risk of 
encofntering fresh difficulties and greater commercial 
embarrassments? The course was rather for him and 
his partners to devote all their energy to extend the 
adoption of the engine as it stood, and this they did, 
and to the Watt engine, consuming from five to 
seven pounds of coal per horse-power, mankind owes 
the greatest permanent advances in material welfare 
recorded in history. 

With secondary modifications, it was the prime 
mover in most general use for eighty years, i.e. until 
the middle of last century. It remained for others to 
carry the expansion of steam still further in the com- 
pound, triple, and, lastly, in the quadruple expansion 
engine, which is the mest economical reciprocating 
engine of to-day. 

Watt had considered the practicability of the tur- 
bine. He writes to his partner, Boulton, in 1784 :— 
‘“The whole success of the machine depends on the 
possibility of prodigious velocities. In short, without 
God makes it possible for things to move them one 
thousand feet per second, it cannot do us much 
harm.’’ The advance in tools of precision, and a 
clearer knowledge of the dynamics of rotating bodies, 
have now made the speeds mentioned by Watt feasible, 
and, indeed, common, everyday practice. 

Turbines.—The turbine of to-day carries the expan- 
sion of steam much further than has been found 
possible in any reciprocating engine, and owing to 
this property it has surpassed it in the economy of 
coal, and it realises to the fullest extent Watt’s ideal 
of the expansion of steam from the boiler to the 
lowest vapour pressure obtainable in the condenser. 

Among the minor improvements which in recent 
vears have conduced to a higher efficiency in turbines 
are the more accurate curvature of the blades to avoid 
eddy losses in the steam, the raising of the peri- 
pheral velocities of the blades to nearly the velocity 
of the steam impinging upon them, and details of 
construction to reduce leakages to a minimum. In 
turbines of 20,000-30,000 h.p., 82 per cent. of the avail- 
able energy in the steam is now obtainable as brake- 
horse-power; and with a boiler efficiency of 85 per 
cent. the thermodynamic efficiency from the fuel to 
the electrical output of the alternator has reached 
23 per cent., and shortly may reach 28 per cent., a 
result rivalling the efficiency of internal-combustion 
engines worked by producer-gas. 

During the twenty vears immediately preceding the 
war turbo-generators had increased in size from 
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500 kilowatts to 25,000 kilowatts, and the consumption 
of steam had fallen from 17 Ib. per kw.-hour to 
103 lb. per kw.-hour. Turbines have become the 
recognised means of generating electricity from steam 
on a large scale, although they have not superseded 
the Watt engine for pumping mines or the drawing 
of coal, except in so far as it is a means for generating 
electricity for these purposes. In the same period the 
engine-power in the mercantile marine had risen from 
3900 of the King Edward to 75,000 of the Mauretania. 

As regards the Royal Navy, the engine-power of 
battleships prior to the war had increased from 
12,000 i.h.p. to 30,000 s.h.p., while the speed ad- 
vanced from 17 knots to 23 knots, and during the 
war, in ships of the Queen Elizabeth class, the power 
amounted to 75,000 s.h.p., with a speed af 25 knots. 
In cruisers similar advances were made ‘The i.h.p. 
of the Powerful was 25,000, while’ the s.h.p. of the 
Queen Mary was 78,000, with a speed of 28 knots. 
During the war the power obtained with geared tur- 
bines in the Courageous class was 100,000 s.h.p., with 
a speed of 32 knots, the maximum power transmitted 
through one gear-wheel being 25,000 h.p., and through 
one pinion 15,500 h.p.; while in destroyers speeds up 
to 39 knots have been obtained. The aggregate horse- 
power of war and mercantile turbined vessels through- 
out the world is now about 35,000,000. 

These advances in power and speed have been made 
possible mainly by the successive increase in economy 
and diminution of weight derived from the replace- 
ment of reciprocating engines by turbines direct- 
coupled to the propellers, and later by the introduction 
of reduction gearing between the turbines and the 
propellers; also by the adoption of water-tube boilers 
and of oil-fuel. With these advances the names of 
Lord Fisher, Sir William White, and Sir Henry Oram 
will always be associated. 

The Work of Sir William White.-—With the great 
work of the Roval Navy fresh in our minds, we can- 
not but recall the prominent part taken by the late 
Sir William White in its construction. His sudden 
death, when president-elect for 1913, lost to the nation 
and to the association the services of a great naval 
architect who possessed remarkable powers of pre- 
vision and dialectic. He was Chief Constructor to 
the Admiralty from 1885 to 1901, and largely to: him 
was due the efficiency of our vessels in the great war. 

White often referred to the work of Brunel as the 
designer of the Great Eastern, and spoke of him as 
the originator of the cellular construction of fhe 
bottoms of ships, since universally adopted, as a 
means of Strengthening the hull and for obtaining 
additional safety in case of damage. Scott Russell 
was the builder of this great pioneer vessel, the fore- 
runner of the Atlantic liners, and the British Associa- 
tion may rightly feel satisfaction in having aided him 
when a young man by pecuniary grants to develop 
his researches into the design and construction of 
ships and the wave-line form of hull which he 
originated, a form of special importance in paddle- 
wheel vessels. 

So much discussion has taken place in the last 
four years as to the best construction of ship to resist 
torpedo attacks that it is interesting to recall briefly 
at the present time what was said by White in his 
Cantor lectures to the Royal Society of Arts in 
1906 :—‘‘Great attention has been bestowed upon 
means of defence against underwater torpedo attacks. 
From the first introduction of torpedoes it was recog- 
nised that extreme watertight subdivision in the 
interior of warships would be the most important 
means of defence. Experiments have been made with 
triple watertight skins forming double cellular: sides, 
the compartments nearest the outer bottom being 
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filled, in- some cases, with water, coal, cellulose, or 
other materials. Armour-plating has been used both 
on the outer bottom and on inner skins.’? He also 
alludes to several Russian ships which were torpedoed 
by the Japanese, and he concludes by saying :—‘‘ Up 
to date the balance cf opinion has favoured minute 
watertight subdivisions and comparatively thin water- 
tight compartments, rather than the use of internal 
armour, the use of which, of course, involves large 
expenditure of weight and cost.” 

The present war has most amply confirmed his 
views and conclusions, then so lucidly and concisely 
expressed. 

While on the subject of steamships, it may perhaps 
be opportune to say one word as to their further 
development. The size of ships had been steadily 
increasing up to the time of the war, resulting in a 
reduction of power required to propel them per ton 
of displacement. On the other hand, thanks to their 
greater size and more economical machinery, speeds 
have been increased when the traffic has justified the 
greater cost. The limiting factor to further increase 
in size is the depth of water in the harbours. With 
this restriction removed there is no obstacle to build- 
ing ships up to tooo ft. in length or more, provided 
the volume and character of the traffic are such as 
to justify the capital outlay. 

Tungsten Steel.—Among other important pre-war 
developments that have had a direct bearing upon thx 
war, mention should be made of the discovery and 
extensive use of alloys of steel. The wonderful pro- 
perties conferred upon steel by the addition of tungsten 
were discovered by Muschet in 1868, who has _ not 
been sufficiently credited with his share in making the 
Bessemer process a practical success, and later this 
alloy was investigated and- improved by Maunsel 
White and Taylor, of Philadelphia. The latter showed 
that the addition of tungsten to steel has the fol- 
lowing eifect :-—That after the steel has been quenched 
at a very high temperature near its melting point, it 
can be raised to a much higher temperature than is 
possible with ordinary carbon tool-steel without losing 
its hardness and power of cutting metal. In other 
words, it holds the carbon moye tenaciously in the 
hardened state, and hence tungsten-steel tools, even 
when red-hot, can cut ordinary mild steel. It has 
revolutionised the design of machine tools, and has 
increased the output on heavy munition work by 
Ioo per cent., and in ordinary engineering by 50 per 
cent. 

The allovs of steel and manganese with which Sir 
Robert Hadfield’s name is associated have proved of 
utility in immensely increasing the durability of rail 
way and tramway points and crossings, and for tl. 
hard teeth of machinerv for the crushing of ston 
and other materials, and, in fact, for any purposes 
where great hardness and strength are essential. 

Investigation of Gaseous Explosions.—Brief refer- 
ence must also be made—and it will be gratifying to 
do so—to the important work of one of the com- 
mittees of the British Association appointed in 190%, 
under the chairmanship of the late Sir William 
*Preece, for the investigation of gaseous explosions, 
with special reference to temperature. The investiga 
tions of the committee are contained in seven year! 
reports up to 1914. Of the very important work of 
the committee I wish to refer to one investigation in 
particular, which has proved to be a guiding star ‘: 
the designers and manufacturers of internal-combu:- 
tion engines in this country. The members of t! 
committee more directly associated with this particul: 
investigation were Sir Dugald Clerk, Prof. Callendar, 
and the late Prof. Bertram Hopkinson. 

The investigation showed that the intensity of the 
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heat radiated by the incandescent gases to the walls 
of the cylinder of a gas-engine increases with the size 
of the cylinder, the actual rate of this increase being 
approximately proportional to the square root of the 
depth of the radiating incandescent gas; the intensity 
was also shown to increase rapidly with the richness 
of the gas. It suffices now to say that the heat in a 
large cylinder with .a rich explosive mixture is so 
intense that the metal eventually cracks. The inves- 
tig:tion shows why this occurs, and by doing so has 
saved enormous sums to the makers of gas- and oil- 
engines in this country, and has led them to avoid 
the large cylinder, so common in Germany before the 
war, in favour of a multiplicity of smaller cylinders. 


Science and the War. 


In coming to this section of: my address I am 
reminded that in the course of his presidential address 
to Section G, in 1858, Lord Rosse said :—*t Another 


object of the Mechanical Section of the association ° 


has been effected—the importance of engineering 
science in the service of the State has been brought 
more prominently forward. There seems, however, 
something still wanting. Science may yet do more 
for the Navy and Army if more called upon.’’ 

Comparatively recently, too, Lord French remarked : 
“We have failed during the past to read accurately 
the lessons as regards the fighting of the future which 
modern science and invention should have taught us.”’ 

In view of the eminent services which men of 
science have rendered during the war, I think that 
we may be justified in regarding the requirement 
stated by Lord Rosse as having at last been satisfied, 
and also in believing that such a criticism as Lord 
French rightly uttered will not be levelled against the 
country in the future, 

Though British men of science had not formerly 
been adequately recognised in relation to war and the 
safety of their country, vet at the call of the sailors 
and the soldiers they whole-heartedly, and with intense 
zeal, devoted themselves to repair the negligence of 
the past, and to apply their unrivalled powers and 
skill to ercounter and overcome the long-standing 
machinations of the enemy. They worked in close 
collaboration with the men of science of the Allied 
nations, and eventually produced better war material, 
chemicals, and apparatus of all kinds for vanquishing 
the enemy and the saving of our own-men than had 
been devised by the enemy during many years of pre- 
paration planned on the basis of a total disregard of 
treaties and the conventions of war. 

Four years is too short a time for much scientific 
invention to blossom to useful maturity, even under 
the forced exigencies of war and Government control. 
It must be remembered that in the past the great 
majority of new discoveries and inventions of merit 
have taken many vears-—sometimes generations—to 
bring them into general use. It must also be men- 
tioned that in some instances discoveries and inven- 
tions are attributable to the general advance in science 
and the arts which has brought within the region of 
practical politics an attack on some particular problem. 
So‘the work of the men of science during the war 
has perforce been directed more to the application 
of known principles, trade knowledge, and properties 
of matter to the waging of war than to the making 
of new and laborious discoveries; though, in effecting 
such applications, inventions of a high order have 
been achieveé some of which promise to be of great 
usefulness 1n time of peace. 

The advance of science and the arts in the last 
century had, however, wrought a great change in the 
implements of war. The steam-engine, the internal- 
combustion engine, electricity, and the advances in 
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metallurgy and chemistry had led to the building up 
of immense industries which, when diverted from 
their normal uses, have produced unprecedented 
quantities of war material for the purposes of the 
enormous armies, and also for the greatest Navy 
which the world has ever seen. ‘ 

The destructive energy in the field and afloat has 
multiplied many hundredfold since the tirae of the 
Napoleonic wars; both before and during the war 
the size of guns and the efliciency of explosives and 
shell increased immensely, and many new implements 
of destruction were added. Modern science and 
engineering enabled armies unprecedented in size, 
efficiency, and equipment to be drawn from all parts 
of the world and to be concentrated rapidly in the 
fighting line. : 

To build up the stupendous fighting organisation, 
ships have been taken from their normal trade routes, 
locomotives and material from the home railways, 
the normal manufactures of the country have been 
largely diverted to munitions of war; the home rail- 
Ways, tramways, roads, buildings and constructions, 
and material of all kinds have been allowed to 
depreciate. The amount of depreciation in roads and 
railways alone has been estimated at 400,000,000l. per 
annum at present prices. Upon the community at 
home a very great and abnormal strain has been 
thrown, notwithstanding the increased output per 
head of the workers derived from modern methods 
and improved machinery. In short, we have seen 
for the first time in history nearly the whole popula- 
tions of the principal contending nations enlisted in 
intense personal and collective effort in the contest, 
resulting in unprecedented loss of life and destruction 
of capital. 

A few figures will assist us to realise the great 
difference between this war and all preceding wars. 
At Waterloo, in 1815, 9044 artillery rounds were fired, 
having a total weight of 37-3 tons, while on one day 
during the last offensive in France, on the British: 
front alone, ¢43,837 artillery rounds were fired, 
weighing 18,080 tons—more than 100 times the 
number of rounds, and nearly 540 times the weight 
of projectiles. Again, in the whole of the South 
African War 273,000 artillery rounds were fired, 
weighing approximately 2800 tons; while during the 
whole war in France, on the British front alone, 
more than 170,000,000 artillery rounds were fired, 
weighing nearly 3,500,000 tons—622 times the number 
of rounds, and about 1250 times the weight of pro- 
jectiles. 

However great these figures in connection with 
modern land artillery may be, they become almost 
insignificant when compared with those jin respect of 
a modern naval battle squadron. The Queen Fliza- 
beth when firing all her guns discharges 18 tons of 
metal and develops 1,870,000 foot-tons of energy. 
She is capable of repeating, this discharge once every 
minute, and when doing so develops by her guns 
an average of 127,000 effective h.p., or more than 
one-and-a-half times the power of her propelling 
machinerv; and this energy is five times greater 
than the maximum average energy developed on the 
Western Front bv British guns. Furthermore, if all 
her guns were fired simultaneously, they would for 
the instant be developing energy at the rate of 
13,132,000 h.p. From these figures we can form some 
conception of the vast destructive energy developed 
in a modern naval battle. 


Engineering and the War. 
With regard to the many important engineering 
developments made during the war, several papers 
by authorities are announced in the syllabus of papers 
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constituting the sectional proceedings of this year’s 
meeting. Among them are “Tanks,” by Sir Eustace 
d’Eyncourt; ‘Scientific Progress of Aviation during 
the War,” by L. Bairstow; ‘‘ Airships,’’ by Lt.-Col. 
Cave-Brown-Cave; ‘Directional Wireless, with 
Special Reference to Aircraft,’? by Capt. Robinson; 
“Wireless in Aircraft,” by Major Erskine Murray; 
“Wireless Telegraphy during the First Three Years 
of the War,’’ by Major Vincent Smith; ‘‘ Submarine 
Mining,’’ by Comdr. Gwynne; ‘‘ Emergency Bridge 
Construction,’’ by Prof. Ingles; and ‘‘ The Paravane,” 
by Comdr. Burney. Accordingly, it is quite unneces- 
sary here to particularise further except in the few 
following instances :— 

Sound-ranging and Listening Devices.—Probably 
the most interesting development during the war has 
been the extensive application of sound-listening 
devices for detecting and localising the enemy. ‘The 
Indian hunter puts his ear to the ground to listen 
for the sound of the footsteps of his enemy. So in 
modern warfare science has placed in the hands of 
the sailor and soldier elaborate instruments to aid 
the ear in the detection of noises transmitted through 
earth, water, air, or wther, and also in some cases 
to record these sounds. graphically or photo- 
graphically, so that their character and the time of 
their occurrence may be tabulated. 

The sound-ranging apparatus developed by Prof. 
Bragg and his son, by which the position of an enemy 
gun can be determined from electrically recorded 
times at which the sound-wave from the gun passes 
over a number of receiving stations, has enabled our 
artillery to concentrate their fire on the enemy’s guns, 
and often to destroy them. ‘ 

The French began experimenting in September, 
1914, with methods of locating enemy guns bv sound. 
The English section began work in October, 1g1s, 
adopting the French methods in the first instance. 
By the end of 1916 the whole front was covered, 
and sound-ranging began to play an important part 
in the location of enemy batteries. During 1917 loca- 
tions by sound-ranging reached about 30,000 for the 
whole Army, this number being greater than that 
given by any other means of location. A single good 
set of observations could be relied upon to give the 
position of an enemy gun to about 50 yards at 
7ooo yards’ range. It could also be carried on during 
considerable artillery activity. 

The apparatus for localising noises transmitted 
through the ground has been much used for the 
detection of enemy mining and counter-mining opera- 
tions. Acoustic tubes, microphones, and amplifving 
valves have been employed to increase the volume 
of very faint noises. 

For many years before the war the Rell Submarine 
Signalling Co., of which Sir William White was one 
of the early directors, used submerged microphones 
for detecting sound transmitted through the water, 
and a submerged bell for sending signals to distances 
up to one mile. With this apparatus passing ships 
could be heard at a distance of nearly a mile when the 
sea was calm and the listening vessel stationary. 

Of all the physical disturbances emitted or pro- 
duced by a moving submarine, those most easily 
detected, and at the greatest distance, are the 
pressure-waves set up in the water by vibrations pro- 
duced by the vessel and her machinery. A great 
varietv of instruments have been devised during the 
war for detecting these noises, depending on micro- 
phones and magnetophones of exceedingly high sensi- 
tivity. Among them may be particularly mentioned 
the hydrophones devised by Capt. Ryan and Prof. 
Bragg, being adaptations of the telephone transmitter 
to work in water instead of air. These instruments, 
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when mounted so as to rotate, are directional, being 
insensitive to sound-waves the front of which is per- 
pendicular to the plane of the diaphragm, and giving 
the loudest sound when the diaphragm is parallel 
to the wave-front. 

Another preferable method for determining direc- 
tion is to use two hydrophones coupled to two 
receivers, one held to each ear. This is called the 
biaural method, and enables the listener to recognise 
the direction from which the sound emanates. 

When the vessel is) in motion or the sea is rough, 
the water noises from the dragging of the instrument 
through the water and from the waves striking the 
ship drown the noises from the enemy vessel, and 
under such conditions the instruments are useless. 
The assistance of eminent biologists was of invaluable 
help at this juncture. Experiments were made with 
sea-lions by Sir Richard Paget, who found that they 
have directional hearing under water up to speeds of 
six knots. Also Prof. Keith explained the construc- 
tion of the hearing organs of the whale, the ear proper 
being a capillary tube, too small to be capable of fper- 
forming any useful function in transmitting sound to 
the relatively large aural organs, which are deep set 
in the head. ‘The whale therefore hears by means 
of the sound-waves transmitted through the substance 
of the head. It was further seen that the organs of 
hearing of the whale to some degree resembled th: 
hydrophone. 

The course now became clear. Hollow towing 
bodies in the form of fish or porpoises were made o! 
celluloid, varnished canvas, or very thin metal, and 
the hydrophone suitably fixed in the centre of the 
head. The body is filled with water, and the cabi 
towing the fish contains the insulated leads to the 
observer on board the vessel. When towed at som: 
distance behind the chasing ship disturbing noises 
are small, and enemy noises can be heard up to 
speeds of fourteen knots, and at considerable dis 
tances. Thermionic amplifving’ valves “have been 
extensively used, and have added much to the sensi- 
tiveness of the hydrophone in its many forms. 

After the loss of the Titanic by collision with an 
iceberg, Lewis Richardson was granted two patents 
in 1912 for the detection of above-water objects by 
their echo in the air, and under-water objects by th: 
echo transmitted through the water. The principles 
governing the production and the concentration 01 
beams of sound are described in the specification, and 
he recommends frequencies ranging from 4786 to 
100,000 complete vibrations per second, and also sug 
gests that the rate of approach or recession from the 
object may be determined from the difference in the 
pitch of the echo from the pitch of the blast sent out. 
Sir Hiram Maxim also suggested similar apparatus a 
little later. 

The echo method of detection was not, however, 
practically developed until French and English men 
of science, with whom was associated Prof. Langevin, 
of the Collége de France, realising its importance for 
submarine detection, brought the apparatus to a high 
degree of perfection and utility shortly before the 
armistice. Now with beams of high-frequency sound- 
waves it is possible to sweep the seas for the detec- 
tion of any submerged object, such as icebergs, sub- 
marines, surface vessels, and rocks; they may also 
be used to make soundings. It enables a chasing ship 
to pick up and close in on a submarine situated more 
than a mile away. 

The successful development of sound-ranging ap- 
paratus on land led to the suggestion by Prof. Bragy 
that a modified form could be used to locate under- 
water explosions. It has been found that the shock 
of an explosion can be detected hundreds of miles 
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from its source by means of a submerged hydrophone, 
and that the time of the arrival of the sound-wave 
can be recorded with great precision. At the end 
of the war the sound-ranging stations were being used 
for the detection of positions at sea required for 
strategical purposes. The same stations are now 
being used extensively for the determination of such 
positions at sea as light-vessels, buoys which indicote 
channels, and obstructions such as sunken ships. By 
this means ships steaming in fog can be given their 
positions with accuracy for ranges up to 500 miles. 

Among the many other important technical systems 
and devices brought out during the war which will 
find useful application under peace conditions as aids 
to navigation I may mention directional wireless, by 
which ships and aircraft can be given their positions 
and directed, and on this subject we are to have a 
paper in Section G. 

Leader-gear, first used by the Germans to direct 
their ships through their minefields, and afterwards 
used by the Allies, consists of an insulated cable laid 
on the bottom of the sea, earthed at the further end, 
through which an alternating current is passed. 
By means of delicate devices installed on a ship, she 
is able to follow the cable at any speed with as much 
precision as a railless electric ’bus can follow its 
trolley-wire. Cables up to fifty miles long have been 
used, and this device promises to be invaluable to 
ships navigating narrow and tortuous channels and 
entering or leaving harbours in a fog. 

Aircraft.—It may be justly said that the develop- 
ment in aircraft design and manufacture is one of 
the astonishing engineering feats of the war. In 
August, 1914, the British Air Services possessed a 
total of 272 machines, whereas in October, 1918, just 
prior to the armistice, the Royal Air Force possessed 
more than 22,000 effective machines. During the 
first twelve months of the war the average monthly 
delivery of aeroplanes to our Flying Service was 50, 
while during the last twelve months of the war the 
average deliveries were 2700 per month. So far as 
aero-engines are concerned, our position in 1914 was 
by no means satisfactory. We depended for a large 
proportion of our supplies on other countries. In the 
Aerial Derby of 1913, of the eleven machines that 
started, not one had-a British engine. By the end 
of the. war, however, British aero-engines had gained 
the foremost place in design and manufacture, and 
were well up to requirements as regards supply. The 
total horse-power produced in the last twelve months 
of the war approximated to eight millions of brake- 
horse-power, a figure quite comparable with the total 
horse-power of the marine-engine output of the 
country.* 

Much might be written on the progress in aircraft, 
but the subject will be treated at length in the sec- 
tional papers. In view of the recent trans-Atlantic 
flight, however, I feel- that it may be opportune to 
make the following observations on the comparative 
utility of aeroplanes and airships for commercial pur- 
poses. In the case of the aeroplane, the weight per 
horse-power increases with the size, other things being 
equal. This increase, however, is met to some extent 
by a multiplicity of engines, though in the fuselage 
the increase remains. 

On the other hand, with the airship the advantage 
increases with the size, as in all ships. The tractive 
effort per ton of displacement diminishes in inverse 
proportion to the dimensions, other things, including 
the speed, being the same. Thus an airship of 750 ft. 
length and 60 tons displacement may require a trac- 
tive force of 5 per cent., or 3 tons, at 60 miles per 

1 See Lord Weir's Paper read at the Victory Meeting of the North-East 
Coast Institution of Engineers and Shipbuilders, July, 1919. 
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hour; and one of 1500 ft. in length and 8x60=480 
tons displacement would require only 2} per cent. x 
480=12 tons at the same speed, and would carry fuel 
for double the distance. 

With the same proportion of weight of hull to dis- 
placement, the larger airship would stand double the 
wind-pressure, and would weather storms of greater 
violence and hailstones of greater size. It would te 
more durable, the proportional upkeep would be less, 
and the proportional loss of gas considerably less. 
In other words, it would lose a less proportion of its 
buoyancy per day. It is a development in which 
success depends upon the project being well thought 
out and the job being thoroughly well done. The 
equipment of the airsheds with numerous electric 
haulage winches, and all other appliances to make 
egress and ingress to the sheds safe from danger and 
accident, must be ample and efficient. 

The airship appears to have a great future for 
special commerce where time is a dominant factor 
and the demand is sufficient to justify a large air- 
ship. It has also a great field in the opening up of 
new countries where other means of communication 
are difficult. The only limitation to size will be the 
cost of the airship and its sheds, just as in steam- 
vessels it is the cost of the vessels and the cost of 
deepening the harbours that limit the size of Atlantic 
liners. 

Such developments generally take place slowly, 
otherwise failures occur—as in the case of the Great 
Eastern—and it may be many years before the air- 
ship is increased from the present maximum of 750 ft. 
to 1500 ft. with success, but it will assuredly come. 
If, however, the development is subsidised or assisted 
by the Government, incidental failures may be faced 
with equanimity and very rapid development accom- 
plished.* In peace-time the seaplane, aeroplane, and 
airship will most certainly have their uses. But, 
except for special services of high utility, it is ques- 
tionable whether they will play more than a minor 
part as compare:! with the steamship, railway, and 
motor transport. 

Electricity.—The supply and use of electricity has 
developed rapidly in recent years. For lighting it is 
the rival of gas, though each has its advantages. As 
a means of transmitting power over long distances it 
has no rival, and its efficiency is so high that, when 
generated on a larga scale and distributed over large 
areas, it is a cheap and trustworthy source of power 
for working factories, tramways, suburban railways, 
and innumerable other purposes, including metal- 
lurgical and chemical processes. It is rapidly super- 
seding locally generated steam-power, and is a rival 
to the small- and moderate-sized gas and oil engines. 
It has made practicable the use of water-power 
through the generation of electricity in bulk at the 
natural falls, from which the power is transmitted to 
the consumers, sometimes at great distances. 

Fifteen years ago electricity was generated chiefly 
by large reciprocating steam-engines, direct-coupled to 
dynamos or alternators, but of late vears steam tur- 
bines have in most instances replaced them, and are 
now exclusively used in large generating stations 
because of their smaller cost and greater economy in 
fuel. The size of the turbines may vary from a few 
thousand horse-power up to about 50,000 h.p. At the 
end of last year the central electric stations in the 
United Kingdom contained plant aggregating 
2,750,000 kilowatts, 79 per cent. of which was driven 
by steam turbines. 

“Much discussion has taken place as to the most 
economical size of generating stations, their number, 


2 The literature on this subject includes an article which appeared in 
Engineering on January 3, 1919. 
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the size of the generating units, and the size of the 
area to be supplied. On one hand, a comparatively 
small number of very large or super-stations, instead 
of a large number of moderate-sized stations dotted 
over the area, results in a small decrease in the cost 
of production of the electricity, because in the super- 
stations larger and slightly more economical engines 
are employed; while the larger stations permit of 
higher organisation and more elaborate labour-saving 
appliances. Further, if in the future the recovery of 
the by-products of coal should become a_ practical 
realisation as part of the process in the manufacture 
of the electric current, the larger super-stations 
present greater facilities than the smaller stations. 
On the other, super-stations involve the transmission 
of the electricity over greater distances, and con- 
sequently greater capital expenditure and cost of 
maintenance of mains and transmission apparatus, 
and greater electrical transmission losses, while the 
larger generating unit takes longer to overhaul or 
repair, and consequently a larger percentage of spare 
plant is necessarv. 

The greatest element in reducing the cost of elec- 
tricity is the provision of a good load factor; in other 
words, the utilisation of the generating piant and 
mains to the greatest extent during the twenty-four 
hours of each day throughout the year. This is a far 
more important consideration than the size of the 
station, and it is secured to the best advantage in 
most cases by a widespread network of mains, suppiy- 
ing a diversitv of consumers and users, each requiring 
current at different times of the day. The total load 
of each station being thus an average of the individual 
loads of a number of consumers is, in general, far 
less fluctuating than in the case. of small generating 
and distributing systems, which supplv principally one 
class of consumer-—a state of affairs that exists in 
London, for instance, at the present time. It is true 
that there may be exceptional cases, such as at Kil- 
marnock, where a good load factor may be found in 
a small area, but in this case. the consumers are 
chiefly mills, which require current for many hours 
daily. ; = 
There is no golden rule to secure cheap electricity. 
The most favourable size, locality, and number of 
generating stations in each area can only be arrived 
at! by a close study of the local conditions, but there 
is no doubt that, generally speaking, to secure cheap 
electricity a widespread network of mains is in 
most cases a very important, if not an_ essential, 
factor. 

The electrification of tramways and suburban rail- 
ways has been an undoubted success where the volume 
of traffic has justified a frequent service, and it has 
been remarkable that where suburban lines have been 
worked by frequent and fast electrical trains there 
has resulted a creat growth of passenger traffic. The 
electrification of main-line railwavs would no doubt 
result in a saving of coal; at the same time, “the 
economical success would largelv depend on_ the 
broader question as to whether the volume of the 
traffic would suffice to pay the working expenses and 
provide a satisfactory return on the capital. 

Municipal and company generating stations have 
been nearly doubled in capacity during. the war to 
meet the demand from munition works, steel works, 
chemical works, and for many other purposes. The 
provision of this increased supply was an enormous 
help in the production of adequate munitions. At 
the commencement of the war there were few steel 
electric furnaces in the country; at the end of last 
vear 117 were at work, producing 20,000 tons of steel 
per month, consisting chiefly of high-grade ferro allovs 
used in munitions. 
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| than 2,000,000 h.p. have already been harnessed. 


The Future. 


The nations which have exerted the most influence 
| in the war have been those which have developed to 
| the greatest extent their resources, their manufactures, 
| and their commerce. As in the war, so in the civilisa- 

tion of mankind. But, viewing the present trend of 
| developments in harnessing water-power and using 

up the fuel resources of the world for the use and 
convenience of man, one cannot but realise that, 
failing new and unexpected discoveries in science, such 
as the harnessing of the latent molecular and atomic 
energy in matter,:as foreshadowed by Clerk Maxwell, 

Kelvin, Rutherford, and others, the great position of 

England cannot be maintained for an indefinite period. 

At some time mere or less remote—long before the 

exhaustion of our coal—the population will gradually 

migrate to those countries where the natural sources 
of energy are the most abundant. 

Water-power and Coal.—The amount of availabk 
water-power in the British Isles is very small 
compared with the total in other countries. Accord- 
ing to the latest estimates, the total in the British 
Isles is less than 1,500,009 h.p., whereas Canada alon 
possesses more than 20,000,000 h.p., of which more 

In 
the rest of the British Empire there are upwards 0! 
30,000,000 h.p., and in the remainder of the world at 
least 150,000,000 h.p., so that England herself possesses 
less than 1 per cent. of the water-power of the world 
Further, it has been estimated that she only pos 
sesses 2} per cent. of the whole coal of the world 
To this question I would wish to direct our attention 
for a few minutes. 

I have said that England owes her modern great 
ness to the early development of her coal. Upon ji 
she must continue to depend almost exclusively fo: 
her heat and source of power, including that required 
for propelling her vast mercantile marine. Neverthe- 
less, she is using up her resources in coal much mor 
rapidly than most other countries are consuming 
theirs, and long before any near approach to exhaus 
tion is reached her richer seams will have become im- 
poverished, and the cost of mining so much increase 
that, given cheap transport, it might pay her bette: 
to import coal from richer fields of almost limitless 
extent belonging to foreign countries, and workab! 
at a much lower cost than her own. 

Let us endeavour to arrive at some approximate 
estimate of the economic value of the principal sources 
of power. The present average value of the royalties 
on coal in England is about 6d. per ton, but to this 
must be added the profit derived from mining opera. 
tions after paying royalties and providing for interest 
on the capital expended and for its redemption as 
wasting capital. After consultation with several 
leading experts in these matters, I have come to the 
conclusion that about Is. per ton represents the pre- 
war market value of coal in the seams in England. 

It must, however, be remembered that, in addition, 
coal has a considerable value as a national asset, for 
on it depends the prosperity of the great industrial 
interests of the country, which contribute a large 
portion of the wealth and revenue. From this point 
of view the present value of unmined coal seems not 
to have been sufficiently appreciated in the past, and 
that in the future it should be better appraised at 
its true value to the nation. 

This question may be viewed from another aspect 
by making a comparison of the cost of producing a 
given amount of electrical power from coal and from 
water-power. Assuming that 1 h.p. of electrical 
energy maintained for one year had a pre-war value 
of 5l., and that it requires about eight tons of average 
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coal to produce it, we arrive at the price of 6s. 3d. 
per ton, i.e. crediting the coal with half the cost. 
The capital required to mine eight tons of coal a year 
in England is difficult to estimate, but it may be 
aken approximately to be s5/., and the capital for 
plant and machinery to convert it into electricity at 

ol., making a total of 15/1. In the case of water- 
power the average capital cost on the above basis is 
ol., including water rights (though in exceptionally 
javoured districts much lower costs are recorded). 

From these figures it appears that the average 
capital required to produce electrical power from coal 
s less than half the amount that is required in the 
case of water-power. The running costs, however, 
in connection with water-power are much less than 
those in respect of coal. Another interesting con- 
sideration is that the cost of harnessing all the water- 
power of the world would be about 8,000,000,000l., or 
equal ta the cost of the war to England. 

Dowling has estimated the total coal of the world 
as more than seven million million tons, and whether 
we appraise it at Is. or more per ton its present and 
prospective value is prodigious. For instance, at 
6s, 3d. per ton it amounts to nearly one hundred times 
the cost of the war to al} the belligerents. 

In some foreign countries the capital costs of mining 
are far below the figures I have taken, and, as coal is 
transportable long distances and, generally speaking, 
electricity is not so at present, therefore it seems 
probable that capital will in the immediate future 
flow in increasing quzntity to mining cperations in 
foreign countries rather than to the development of, 
at any rate the more difficult and costly, water-power 
schemes. When, however, capital becomes more 
plentiful the lower running costs of water-power will 


prevail, with the result that water-power will then. 


be rapidly developed. 

As to the possible new sources of power, I have 
already mentioned molecular energy, but there is 
another alternative which appears to merit attention. 

Bore Hole.—In my address to Section B in 1904 
I discussed the question of sinking a shaft to a depth 
of twelve miles, which is about ten times the depth 
of any shaft in existence. The estimated cost was 
5,000,0001., and the time required about eighty-five 
years. 

The method of cooling the air-locks to limit the 
barometric pressure on the miners and other pre- 
cautions were described, and the project appeared 
feasible. One essential factor has, however, been 
queried by some persons: Would the rock at the 
great depth crush in and destroy the shaft? Sub- 
sequent to my address I wrote a letter to Nature, 
suggesting that the question might be tested experi- 
mentally. Prof. Frank D. Adams, of McGill Univer- 
sity, Montreal, acting on the suggestion, has since 
carried out exhaustive experiments, published in the 
Journal of Geology for February, 1912, showing that 
in limestone a depth of fifteen miles is probably prac- 
ticable, and that in granite a depth of thirty miles 
might be reached. 

Little is at present known of the earth’s interior, 
except by inference from a studv of its surface, up- 
turned strata, shallow shafts, the velocity of trans- 
mission of seismic disturbances, its rigidity and 
specific gravity, and it seems reasonable to suggest 
that some attempt should be made to sink a shaft as 
deep as may be found practicable and at some lecalitv 
selected by geologists as the most likely to afford 
useful information. 

When we consider that the estimated cost of sinking 
a shaft to a depth of twelve miles, at present-day 
prices, is not much more than the cost of one day 
of the war to Great Britain alone, the expense seems 
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trivial as compared with the possible knowledge that 
might be gained by an investigation into this un- 
explored region of the earth. It might, indeed, prove 
of inestimable value to science, and also throw addi- 
tional light on the internal constitution of the earth 
in relation to minerals of high specific gravity. 

In Italy, at Lardarello, bore-holes have been sunk 
which discharge large volumes of high-pressure steam, 
which is being utilised to generate about 10,000 h.p. 
by turbines. At Solfatara, near Naples, a similar pro- 
ject is on foot to supply power to the great works 
in the district. It seems, indeed, probable that in 
volcanic regions a very large amount of power may 
be, in the future, obtained directly or indirectly by 
boring into the earth, and that the whole subject 
merits the most careful consideration. 

While on the subject of obtaining power, may I 
digress for a few moments and describe an interesting 
phenomenon of a somewhat converse nature, i.e. that 
of intense pressure produced by moderate forces 
closing up cavities in water? 

A Committee was appointed by the Admiralty in 
1916 to investigate the cause of the rapid erosion of 
the propellers of some of the ships doing arduous 
duties. This was the first time that the problem had 
been systematically considered. The Committee found 
that the erosion was due to the intense blows struck 
upon the blades of the propellers by the nuclei of 
vacuous cavities closing up against them. Though 
the pressure bringing the water together was only 
that of the atmosphere, yet it was proved that at the 
nucleus 20,000 atmospheres might be produced. 

The phenomenon may be described as_ being 
analogous to the well-known fact that nearly all the 
energy of the arm that swings it is concentrated in 
the tag of a whip. It was shown that when water 
flowed into a conical tube which had been evacuated 
a pressure of more than 140 tons per square inch was 
recorded at the apex, which was capable of eroding 
brass, steel, and, in time, even the hardest steel. 
The phenomenon may occur under some conditions 
in rivers and waterfalls where the velocity exceeds 
50 ft. per second, and it is probably as great a source 
of erosion as by the washing down of boulders and 
pebbles Then again, when waves beat on a rocky 
shore, under some conditions, intense hydraulic pres- 
sures will occur, quite sufficient of themselves to crush 
the rock and to open out narrow fissures into caves. 

Research.—The whole question of the future 
resources of the Empire is, I venture to think, one 
which demands the serious attention of all men of 
science. It should be attacked in a comprehensive 
manner, and with that insistence which has been so 
notable in connection with the efforts of British inves- 
tigators in the past. In such a task some peopie 
might suggest we need encouragement and assistance 
from the Government of the country. Surely we have 
it. As many here know, a great experimental step 
towards the practical realisation of Solomon’s House 
as prefigured by Francis Bacon in the New Atlantis is 
being made by the Government at the present time. 
The inception, constitution, and methods of procedure 
of the Department, which was constituted in 1915, 
were fully described by Sic Frank Heath in his paper 
to the Roval Society of Arts last February, and it was 
there stated by Lord Crewe that, so far as he knew, 
this was the only country in which a Government 
Department of Research existed.* 

It is obvious that the work of a Department of 
this kind must be one of gradual development with 
small beginnings in order that it may be sound and 

3 The Italian Government are now establishing a Nations! Council for 
Research, and a Bill is before the French Chamber for the establishment of 
a National Office of Scientific, Industrial, and Agricultural Research and 
Inventions. 
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lasting. The work commenced by assisting a number 
of researches conducted by scientific and professional 
societies which. were languishing as a result of the 
war, and grants were also made to the National 
Physical Laboratory and to the Central School of 
Pottery at Stoke-on-Trent. The grants for investiga- 
tion and research for the year 1916-17 totalled 11,0551., 
and for the present year are anticipated to be 93,57o0l. 
The total income of the National Physical Laboratory 
iN 1913-14 Was 43,713l., and, owing to the great cn- 
largement of the laboratory, the total estimate of the 
Research Department for this service during the cur- 
rent year is 154,050l. 

Another important part of the work of the Depart- 
ment has been to foster and to aid financiaily associa- 
tions of the trades for the purpose of research. Nine 
of these associations are already at work; eight more 
are approved, and will probably be at work within 
the next two months; and another twelve are in the 
earlier stage of formation. There are also signs of 
great increase of .esearch by individual factories. 
Whether this is due to the indirect influence of the 
Research Department or to a change in public opinion 
and a more general recognition of the importance of 
scientific industrial research it is difficult to say. 

The possibility of the uncontrolled use on the part 
of a nation of the power which science has placed 
within its reach is so great a menace to civilisation * 
that the ardent wish of all reasonable people is to 
possess some radical means of prevention through the 
establishment of some form of wide and powerful 
control. Has not science forged the remedy by making 
the world a smaller arena for the activities of civilisa- 
tion, by reducing distance in terms of time? Alliances 
and unions, which have successfully contrclled and 
stimulated republics of heterogeneous races during the 
last century, will therefore have become possible on 
a wider and grander scale, thus uniting all civilised 
nations in a great league to maintain order, security, 


and freedom for every individual and for every State, 


and nation liberty to devote their energies to the con- 
trolling of the great forces of Nature for the use and 
convenience of man, instead of applying them to the 
killing of each other. 

Many of us remember the president’s banner at 
the Manchester meeting in 1915, where Science is 
allegorically represented by a sorrowful figure cover- 
ing her eves from the sight of the guns in the fore- 
ground. This year Science is represented in her more 
joyful mien, encouraging the arts and industries. It 
is to be sincerely hoped that the future will justify 
our present optimism. 


SUMMARIES OF ADDRESSES OF PRESIDENTS 
OF SECTIONS. 
AGRICULTURE, 


N his address to Section M, Prof. Somerville pointed 
out that during the war the area of land in the United 
Kingdom under grass was reduced by more than three 
million acres, with a corresponding increase of the 
area under tillage crops. Even were this increase of 
cultivated land maintained there would still remain 
more than 30 million acres under permanent and tem- 
porary grass, exclusive of about 16 million acres of 
mountain land used for grazing. Several attempts have 
been made to discover a relationship between the botani- 
cal composition and the feeding properties of perman- 
ent pastures, but the results have been largely negative ; 
neither has it been possible by chemical analysis to 
differentiate between grass of poor and of high quality. 
4 For instance, it might some dav be discovered how to liberate inStan- 


taneously the energy in radium, and radium contains 2,500,coo times the 
energy of the sane weight of T.N.T. 
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The only trustworthy test of quality that can be 
applied would appear to be through the agency of 
animals consuming the produce of the meadows or 
pasturing the fields. This work was initiated at 
Cockle Park in Northumberland in 1897, and has 
been extended to some twenty other experimental 
stations in various parts of the United Kingdom and 
in New Zealand. It has been conclusively proved that 
poor grass land is susceptible of rapid and profitable 
improvement, especially through the agency of phos- 
phates. In many cases the stock-carrying capacity of 
land has been more than doubled, while the progress 
of the individual animals has also been largely in- 
creased, so that the output of meat or milk from land 
suitably manured has often been trebled or quadrupled 
with advantage to the nation and substantial profit to 
the farmer. One conspicuous result of experiments on 
manuring-for-meat has been the long-continued action 
of dressings of phosphate, 200 Ib. per acre of phos- 
phoric acid in the form of basic slag still producing 
very marked effects at the end of nine years. Nitro- 
gen, potash, and lime as an addition to phosphates 
have been tried at several stations, but in most cases 
with comparatively little effect. Indirect manuring 
through feeding stock with cake has also given un- 
satisfactory results. 

Research during .recent years has been directed 
towards discovering how the marked improvement 
secured by an initial dressing of phosphate can be 
maintained, and it has been found that in no way can 
the maintenance of fertility of pasture be better 
secured than by means of supplementary dressings of 
phosphate. 


ANTHROPOLOGY 


Prof. Arthur Keith, as president of Section H, 
devoted his address to ‘‘The Differentiation of Man- 
kind into Racial Types.” It was maintained that an 
overwhelming majority of anthropologists were con- 
vinced that all varieties of living human races were 
descendants of a common ancestral stock, and that 
some varieties had departed less from the original 
pattern than others. There was no agreement, how- 
ever, as to how the differentiation had come about. 
Natural and sexual selection were certainly parts of 
the evolutionary machinery which had given the 
Negro, the Chinaman, and the European their distinc- 
tive features of face, skull, and body, and also certain 
characteristics of mind, but it was clear that they 
did not constitute the whole of the machinery. 
Nothing was more desired by anthropologists at the 
present time than a rational explanation of how man- 
kind has come by its racial characteristics. 

There were many indications that the key to such 
problems was to be obtained by a close study of the 
disturbances or disorders which occasionally affect the 
development and growth of the human body. The 
disorders of growth are of many kinds; some are 
definitely proved to result from a functional derange- 
ment of one or more of the glands of internal secre- 
tion—the pituitary, thyroid, pineal, adrenal, and 
genital glands. In a manner which we are only 
beginning to perceive, the functions carried on in 
these glands regulate, not only the dimensions of the 
body, but also the shape and size of each individual! 

art. , 

F The machinery of race differentiation is resident in 
the growth-controlling glands of the body. The mis- 
take is sometimes made of regarding each gland as 
carrying on a simple function, whereas each carried 
on a multitude of functions. Substances contained in 
the secretion of the pituitary gland not only could 
affect the size and proportion of the body, but also 


| might pick out and emphasise the growth of one or 
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inore physiological systems. The same was true of 
the thyroid. The racial features of the Mongolian 
type were simulated by growing Europeans who were 
affected by deficiency disorders of the thyroid gland. 
he features of the Negro could best be accounted 
for by the nature of the growth-regulating mechanism 
centred in the thyroid and suprarenal glands. 
European features were connected with a dominance 
in the functions of the pituitary. As we came to 
understand the machinery of growth, matters which 
now puzzle us about the differentiation of varieties 
and species of mankind would disappear. 


Botany. 

Sir Daniel Morris began his address to Section K by 
remarking that since the Association met at Newcastle 
in 1916 there has been decided progress in every 
branch-of science, and also a fuller recognition of the 
value of science and education as means whereby the 
material interests of the world may be enlarged. A 
new branch of botany has lately come into prominence 
as one of the results of the devotion ‘to nature study 
and the contemplation of the characteristic features of 
vegetation as we iind it distributed over the world’s 
surface. Ecology is capable of enormously extending 
the outlook of botany, and it has so largely added to 
the interest of field work that we may wonder that 
the phenomenon of vegetation so long displayed before 
our eyes had not suggested its sociological aspects 
long ago. It is hoped ecology will mitigate some of 
the admitted drawbacks of purely laboratory work 
and revive the old natural history spirit of former 
days. 

Travelling somewhat outside the scope of previous 
addresses, an attempt was made to summarise the 
results of the many efforts to promote not onlv the 
interests of the homeland, but of the Empire as a 
whole. The establishment of an Imperial Department 
of Agriculture in the West Indies, followed by similar 
highly equipped departments in India and in such 
tropical colonies ,as Ceylon, Mauritius, Federated 
Malay States, Fiji, and in East and West Africa, has 
greatly advanced scientific research on the applied side 
in connection with sugar, cotton, indigo, rice, india- 
rubber, and other important industries. The admir- 
able work done by Biffen at Cambridge and the 
Howards in India in raising new and improved varie- 
ties of wheats clearly demonstrates the value of 
thorough acquaintance with pure botany as a quali- 
fication for grappling with questions of economic im- 
portance. 

As the result of Biffen’s plant-breeding work at 
Cambridge, new wheats hlave been produced and 
grown over extensive areas in the eastern counties 
that have yielded crops at the rate of 50 to 60 bushels 
per acre. In one instance an area of a little over 
twenty-seven acres has -yielded 2072 bushels, or an 
average of 77 bushels per acre. This is to be com- 
pared with the average vield of wheat in this country 
at about 32 bushels per acre. The new wheats are not 
only more productive, but are less liable to disease, 
and the quality of the flour is superior to that of 
ordinary English wheats. In regard to India it is 
estimated that the Pusa wheats raised by the Howards 
will shortly: be established over five million acres, and 
it is anticipated that they will bring in an increase in 
the value of the agricultural produce of India, in one 
crop only, of 75 lakhs of rupees or five millions 
sterling. 

Henry’s researches in regard to hybrid trees and his 
elaborate investigation into the history of the London 
plane were generally regarded as valuable contribu- 
tions to science. It was claimed in the case of manv 
trees that itis possible to produce much greater bulk 
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of timber in a given time; while, according to Dawson, 
the common belief that quickly grown timbers are of 
an inferior quality is said not to hold good in respect 
of any quality in ash, oak, and walnut. 

It is widely felt that the most pressing of all investi- 
gations at the present time is the study of plant dis- 
The recently established Institute for Plant 
Pathology at Rothamsted may be the means of intro- 
ducing entirely new methods in mycological investiga- 
ticns. 

It was further suggested that all research work 
should be organised on the broadest possible lines and 
combine the biological services of the whole Empire. 
We have a first step in this direction in the Imperial 
Bureau of Entomology with its headquarters at the 
British Museum. Those acquainted with the efficient 
work done by this bureau, and the valuable publica- 
tions issued by it, will heartily welcome the establish- 
ment of the proposed Imperial Bureau of Mycology, at 
Kew, to carry on work on similar lines. 


eases. 


CHEMISTRY. 

The periodic law, of which this year may be 
regarded as the jubilee of its announcement by 
Mendeléeff, formed the chief subject of the address 
in Section B by Prof. P. P. Bedson. After dealing 
with the inception of this law, its utility as a means 
of classifying the elements, and the revision of the 
atomic weights demanded by it, the influence of the 
discovery of argon, helium, and the allied elements 
was reviewed, as also the important part that the 
knowledge of the properties of helium has played in 
the elucidation of the remarkable properties of 
radium and other radio-active elements. Some of 
the speculations as to the composite nature of the 
elements were described, and allusion was made to the 
confirmation of such conceptions provided by the 
investigations of Sir J. J. Thomson on the discharge 
of electricity through gases. Amongst other matters 
relating to the elements dealt with in the address 
are the deductions drawn by the late Lieut. Moseley 
from the examination of the X-ray spectra of the 
elements, which make it possible to. assign a number 
to an element, the atomic number, which corresponds 
with its position in the table of the elements based upon 
their arrangement in the order of the atomic weights, 
Further, attention was directed to the remarkable 
facts brought to light by the investigations in radio- 
activity, especially the existence of elements which are 
indistinguisiable by chemical properties, yet possess 
slightly different atomic weights. The concluding 
section of the address was concerned with some points 
arising from the work of chemists during the war 
and the awakening of the public and the Government 
to the importance of the chemical industries. 

EcONoMIC SCIENCE STAaTISTICs, 

In the presidential address to Section F, Sir Hugh 
Bell reviewed the economic situation brought about 
by the war. Attention was directed to the extent and 
nature of the devastation the war has produced and 
the extinction of vast quantities of the wealth 
accumulated in the past. He commented upon the 
light-hearted way in which, not only during the war, 
but also before its outbreak, the national expenditure 
had been increased. A distinction was drawn between 
pre-war expenditure for useful purposes and the 
absolute waste of the greater part of the war expendi- 
ture. The address dealt with the various suggestions 
which have been made to cone with the situation. It 
was urged that none of these provides a real remedy 
which will assist in slowly re-accumulating the wealth 
which has been destroyed. This, it was contended, 
is the essential problem of the moment. 
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Sir Hugh Bell discussed questions of taxation, and 
distinguished between imposts of a _ confiscatory 
character, which are suggested in some quarters, and 
those which do not fall into this class. He pointed 
out the difficulties of graduation, though he accepted 
taxation of this character. He proceeded briefly to 
sketch the progress of the National Debt for the past 
hundred years, and to examine the change which has 
taken place in the foreign investments of the country 
since the outbreak of war. Claims on the national 
purse were discussed. The case of housing was dealt 
with, and also that of the railways. It was urged 
that both these must be treated from the economic 
viewpoint, and specially that the railways cannot be 
allowed to become a charge on the State. 

The way in which human activities are applied to 
production was stated, and an endeavour made to 
distinguish among these. It was pointed out that 
the only way in which the desires of various classes 
can be gratified is by their having something to offer 
in exchange for these additional gratifications, and 
the necessity for greater output was insisted upon. 
Reference was made to the figures disclosed by the 
Census of Production and the examination of these 
by Prof. Bowley and Mr. H. G. Williams. 

The difficulty of drawing a line between capital and 
labour was pointed out and the dependence of all 
classes on capital was stated. Reference was made 
to the proposals for nationalisation, and the difficul- 
ties of any such solution were mentioned. A distinc- 
tion was drawn between the political freedom 
acquired within the last’ hundred years with com- 
parative ease and the economic freedom now sought, 
which it is maintained will be much less easy to 
accomplish. 

None of the remedies proposed touches the diffi- 
culty. We must obtain a larger product if we are to 
have more to divide. None of the short cuts now 
proposed will lead us to our goal. 
those most deeply interested of the truth of this? 
The task is not an easy one, for promises without 
end are made to accomplish what is desired without 
pursuing the patient and laborious course which alone 
can lead to a happy solution. 

None of these things can be accomplished by Acts 
of Parliament. Statutory prices and statutory hours 
offer no solution—rather increase the evil than lessen 
it. There is no royal road by which we can travel 
to a solution. We must by patience and mutual for- 
bearance seek to alter the present hostile attitude. 


EDUCATIONAL SCIENCE. 


Sir Napier Shaw’s address to Section L had for 
its subject ‘‘ Educational Ideals and the Ancient Uni- 
versities.”” It started from the principle that the 
character of the education of the country depends 
upon the ideals which are displayed by the universities, 
particularly by the ancient Universities of Oxford and 
Cambridge. It showed that those ideals are confused 
and indistinct on account of the traditional system of 
government of the universities and colleges under 
which the university has no voice in the selection of the 
students who are to enjoy the privileges of member- 
ship. Students are presented to the university by the 
colleges which hold entrance examinations of their 
own, or even make use of university examinations 
for the purpose, while the university itself has no 
examination for entrance. The control of the uni- 
versity by the colleges impresses the competi- 
tive ideal upon the whole system. The position 
of the university was regarded as being as _ hard 
as that of Portia in the lottery of the caskets imposed 
as a condition by her father’s will. The ideals of 
the universities were reviewed, and found to be 
splendid so far as the ethical side is concerned, 
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because that depends upon success in fair competition 
between students and between colleges; but, so far 
as the intellectual side is concerned, the ideals were 
found to be vague and unsatisfactory because of th: 
competition between the colleges which is so suc 
cessful on the social or ethical side. Sir Napier Shaw 
reached the conclusion that the educational system 
cannot become ideal until the traditional government 
is modified in such a way as to give the university, 
as distinguished from the colleges, more control over 
its own destiny. 


ENGINEERING. 


The address of Prof. Petavel to Section G included 
a brief outline of the part played by engineering 
during the war and some discussion of the problems 
involved in industrial and economic reconstruction. 
The feature of the day is an insistent craving for 
better and easier conditions of life, and this aim can 
be attained by increased production. The industrial 
development obtained during the war by standardisa- 
tion and systematic organisation, the rapid progress 
which resulted from the stimulus to research and 
invention, and the immediate application of the 
results, indicate the path to be followed. Complete 
success, however, requires the willing co-operation of 
all classes of the population, and this can be achieved 
only if each individual knows that his reward 
will depend on, and be commensurate with, his efforts. 


GEOGRAPHY. 


Prof. L. W. Lyde’s address to Section E was on 
‘International Rivers,’ mainly from the political and 
historical points of view, nearly all international 
problems to-day being explicitly or implicity dependent 
on access to the ocean. The word ‘river’ by itself 
suggests a physical unit, on which a political unit may 
be appropriate; but the qualifying, word “inter- 
national ’’ suggests regional relations, not local unity. 
In the United States and Australia it has been found 
necessary for the Commonwealth ‘to have supreme 
power over the regulation of the rivers (for irrigation), 
and no individual State has any local standing or 
riparian claim against the Commonwealth. 

The same principle should hold in Europe for 
navigation, at least on all important rivers. Freedom 
of navigation is really dependent on the administra- 
tion, as has been proved on the Danube between 
different nations, and on the Rhine between different 
parts of the same nation, Prussia having persistently 
hampered the development of other German States. 
As international rivers. are world-features, their world- 
relation is the first consideration, and it demands 
world-control, t.e. control by a body consisting of non- 
riparian as well as riparian Powers. This is really 
in the interest also of the weaker riparian States, as 
proved on the Danube. 

France has a very honourable record, and Holland 
a very tarnished one, in relation to the problem. 
Once on the Rhine, France declared and worked for 
real freedom of the river—in 1792 and following 
vears; and it was only while France was submerged 
after 1815 that the good work was undone. Holland 
was able, meanwhile, to neutralise all the advantages 
granted by France. By legal quibbles and ‘ volun- 
tary negligence ’’ she has completely crippled Belgian 
use of the Maas, the Terneuzen Canal, and the 
Scheldt—showing a pardonable human selfishness, 
but an unpardonable blindness to her own ultimate 
advantage. 


GEOLOGY. 


Dr. J. W. Evans in his address to Section C con- 
sidered, in the first place, the methods by which the 
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progress of geological research could be promoted most | 
effectively. He emphasised the need for a large and | 
widely distributed body of workers to carry on geo- | 
logical research, and discussed the means by which a | 
wider interest in geology might be stimulated. Dr. 

Evans thought that much might be done to popularise 

the work of the Geological Survey. He advocated 

the issue of cheap colour-printed editions of the 6-in. 

maps of agricultural as well as of mining areas, with 

sections on the same scale, which would be more 

easily understood than maps. and sections on smaller 

scales. A simple explanatory pamphlet should be | 
published for each map, describing briefly and in 
popular language the meaning of the geological 
colouring and symbols employed, the nature of the 
rocks and their relation to agriculture, water-supply, 
and other economic questions. If these and other 
measures suggested involved some extra expense, it 
would be well worth while if it enabled the fullest 
advantage to be taken of the expenditure incurred in 
any event by the Survey. Dr. Evans contended that 
those engaged in genuine geological research should 
be assisted by concessions in the matter of railway 
fares. He advocated a systematic underground survey 
by means of deep borings, and the investigation of 
the geological configuration of the sea-bottom. The 
address then discussed in some detail the applic:tion 
of experimental methods to the determination of the 
conditions under which igneous and metamorphic rocks 
have been formed. The possibility was also suggested 


of obtaining further information as to the structure 
of the earth’s crust by means of observations of vibra- 
tions originated by artificial explosions, and reflected 
from subterranean surfaces of discontinuity. 


MATHEMATICAL AND Puysicat SCIENCE. 


In his presidential address to Section A, Prof. 
A. Gray dealt in the main with the utilisation of 
scientific knowledge and the employment of scientific 
men in the conduct of the war. He directed atten- 
tion to the fact that the organisers of the details of 
our share of the defence against the German attack 
were without scientific knowledge, and therefore un- 
fitted to counter the assaults of a war machine per- 
fected by decades of hard worit in a_country where 
every available agency had been carefully organised 
to ensure success and victory. Our military chiefs— 
the War Office Staff and the rest—seemed to have no 
idea except the naive and simple one of destroying 
Germans by rifles, machine-guns, etc., which in point 
of fact were, to a great extent, non-existent. 

Prof. Gray proceeded to describe a scheme of organ- 
isation and registration of scientific workers which he 
believes might have been adopted early in the progress 
of the war, and still advocates for future eventuali- 
ties. He then dealt with the entire ignorance of 
science, apparently even contempt for science, which 
characterises the statesmen of this country. This he 
attributes in great measure to our present fashionable 
but archaic system of education, which takes no 
account of entirely new provinces of knowledge, and 
leaves the members of the well-to-do and upper classes 
quite untrained as regards one side of their minds, and 
therefore destitute of scientific imagination. Glaring 
examples of this deliberate neglect of science were 
cited. The remedy proposed is a radical improve- 
ment of our educational system, which ought to be 
helped and stimulated more by the concerted action of 
scientific men themselves. 

The methods of encouraging and testing inven- 
tions during the war were criticised, and a_ better 
system was advocated. A strong plea was advanced for 
an organisation of scientific workers to secure for 





themselves proper recognition and proper reward fot 
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their labour. If care is not taken, a new era of exploi- 
tation of the men with ideas will begin, and will be 
worse than the former one. 

The organisation of research was also shortly dis- 
cussed, and the distinction between industrial and 
purely scientific research emphasised. The importance 
of leaving the latter perfectly untrammelled by bureau- 
cratic control was insisted upon 

The remainder of the address was devoted to some 
details of methods of dynamical teaching and with 
some recent results of physical research. 


PHysIOLocy. 

The president of Section I, Prof. D. Noél Paton, 
considered the possibility that the guanidin part of 
the protein molecule exercises a physiological action, 
just as the amino-acids manifest a physiological action 
in stimulating the metabolism and increasing the pro- 
duction of heat. : 

The probable liberation of guanidin from protein 
and its formation from substances in the egg were 
considered. The existence of free guanidin or 
methyl-guanidin in muscle and its physiological 
action in stimulating the outgoing neurons of the 
spinal cord and the neuro-myal junctions were dealt 
with. Its increase in tetania parathyreopriva and in 
idiopathic tetany with the production of their charac- 
teristic symptoms was described. : 

The fate of the free guanidin or methyl-guanidin 
was discussed, and the probability of its being de- 
toxicated by synthesis into creatin was supported by 
the experimental investigations carried out along with 
Wishart, which showed that the creatin of muscle is 
increased after intravenous injection of guanidin sul- 
phate. The significance of urinary creatin was then 
considered in the light of these conclusions. The 
advantages of studying this on such animals as birds 
where creatin alone is present were pointed out, and 
in the light of Prof. Paton’s previous work the con- 
clusion was arrived at that, in fasting, the creatin 
excreted is an index of the breakdown of muscle, 
and that by considering the creatin excretion along 
with the excretion of total nitrogen an estimate may 
be formed of the relative extent to which muscle and 
other tissues are being disintegrated. The evidence 
as to the fate of creatin in the normal animal on 
an adequate supply of carbohydrates seemed to 
indicate that creatin may again be built into the sub- 
stance of muscle, that it may act as an anabolite. 


ZOOLOGY. 

The presidential address by Dr. Dixey in Section D 
began with a brief reference to the effect of the war 
upon scientific research and upon the estimation in 
which scientific subjects are held by the general public. 
It was urged that while the general attention is more 
easily attracted by the achievements of applied science, 
the claims of science for its own sake should not be 
overlooked. A more assured place for scientific sub- 
jects in a general education was advocated, and it was 
suggested that much time might be gained by an im- 
provement in the present methods of instruction ; parti- 
cularly in the teaching of classics. ; 

The main part of the address was devoted to a dis- 
cussion of certain features of insect mimicry, with 
especial reference to certain groups of butterflies in- 
habiting New Guinea and some of the Malayan 
Islands. The verification of a prediction made fifty 
vears ago by Alfred Russel Wallace was noted, and 
attention was directed to the geographical element in 
the phenomena that have to be explained. The 
parallelism between the respective species of two dis- 
tinct genera was illustrated and discussed, and in- 
stances were adduced of a mimetic form uniting in 
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its own aspect the warning colours, or ‘‘ aposemes,’’ of 
two distinct models. Various objections to the theories 
of Bates and Miiller were noticed, and it was con- 
tended that the facts at present known are more 
favourable to an explanation based on the principle of 
natural selection than to any other as yet offered. It 
was admitted that this involves the recognition of 
adaptation as influencing the development of the 
colour patterns in question, and it was allowed that 
the pursuit of the ‘tnew teleology ’’ may, like other 
biological speculations, have been here and there car- 
ried too far. 

The address ended by emphasising the value of 
scientifically managed collections of insects in their 
bearing upon biological problems. 


NOTES. 


WE are informed that the office of Scientific Attaché 
at the American Embassy is being closed; the question 
of the closing being permanent or not is, however, 
under discussion, and it is possible that the office may 
re-open in the course of a few months. The Scientific 
Attaché in London has been the representative of the 
Research Information Service of the U.S. National 
Research Council, and the Service will in future be 
glad to receive communications addressed c/o the 
National Research Council, 1023 Sixteenth Street, 
Washington, D.C., U.S.A, 


WE learn from Science that an American Meteoro- 
logical Society is in course of formation, and that it 
will be definitely organised at the meeting of the 
American Association at St. Louis in December next. 
The purpose of the society ‘s to fill the need for an 
easy interchange of ideas among those interested in 
atmospheric phenomena and their effects on man, and 
thereby to promote instruction and research in these 
subjects. It is pointed out that these objects may be 
brought about by general meetings with the American 
Association and local meetings at other times; by the 
use of the Monthly Weather Review as a medium for 
the publication of meteorological and climatological 
articles; and by the issue of a monthly leaflet con- 
taining news, announcements, notes, and queries. 


No one is better qualified than Lord Walsingham to 
express the high estimation in which the late Frede- 
rick Du Cane Godman was held by all who knew him, 
whether in his scientific or in his private capacity. The 
appreciation of. his lamented friend, which has been 
reprinted by Lord Walsingham from the Proceedings 
of the Entomological Society of London, speaks in fit- 
ting terms of the immense service rendered to the 
systematic study of natural history by the zeal and 
generosity of Godman. The sixty-three volumes of the 
**Biologia Centrali-Americana,’’ the whole expense of 
which was borne by him, is a splendid monument to 
the labours of this great naturalist and of his friend 
and associate, Osbert Salvin. All those who were ever 
in his company will agree with Lord Walsingham that 
**there was a peculiar charm of personality which per- 
vaded his whole nature; a generous sympathy with all 
those whose tastes, pursuits, or studies were kindred 
to his own; a genuine desire to help, encourage, and 
enlighten their efforts, and to contribute to the objects 
for which they were striving.’’ It is intended to 
establish a memorial to Godman in connection with 
the British Museum, of which he was an active and 
efficient trustee. 


Prior to the war the Wireless Society of London 
appointed an advisory committee to assist the officials 
of the Post Office in sifting their numerous applica- 
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tions for licences and recommending those which 
should be accepted. -We now learn from the hon. 
secretary of the society that the offer of the services 
of the committee has again been accepted in the same 
capacity. Several questions in connection with the 
proposed new licences have still to be decided, par- 
ticularly with respect to transmitting, but we gather 
that the genuine experimenter and the amateur who 
is prepared to conform to reasonable regulations may 
depend upon the society doing all that can be done 
at the moment to further their interests. 


In the Queensland Geographical Journal, issued in 
a s.agie number for the years 1916-18, Mr. R. H. 
Mathews describes the ceremony of initiation, known 
as Dyer-va-val, amongst the birdnawal ‘Tribe, whose 
hunting grounds were situated in the north-east corner 
of the State of Victoria. ‘There are interesting points 
of resemblance to the similar rite practised by the 
aborigines of some northern rivers of New South Wales. 
During the long course of instruction, which began 
when the novices were separated from their mothers 
until they were finally recognised as men, they were 
taught which foods were lawful and which were taboo. 
On certain occasions they were taken to the place where 
the women were assembled, when their mothers and 
other female relatives gave them vegetable food, and 
authorised them to eat a particular vegetable from that 
time onward. On another day, the boys were brought 
up, and the women gave them water in a native vessel, 
after which they could drink from any stream in the 
tribal territory. 


Tue United States National Museum possesses a con- 
siderable collection of examples of ecclesiastical art, a 
catalogue of which has been prepared by the assistant 
curator, Mr. I. M. Casanowicz, and issued as No. 2287 
in vol. lv., Proceedings of the Museum. The pamphlet is 
something more than a catalogue, as the compiler has 
collected a considerable amount of information on the 
subject. He divides the catalogue into : (1) Ecclesiasti- 
cal Art of the Roman Catholic Church; (2) of the 
Eastern Church; (3) of the Armenian Church. With 
this is given a collection of illustrations of the more 
important exhibits. Much further material, we are 
told, remains in storage owing to lack of space. 


AN exceptionally interesting bionomic study of a 
group of insects is found in Mr. John J. Davis’s ‘* Con- 
tributions to a Knowledge of the Natural Enemies ot 
Phyllophaga” (Bull, Illinois Nat, Hist. Survey, vol. 
xiii, art. 5). This is a genus of chafers which in 
North America have much the same economic import- 
ance as the cockchafers and their allies have in Europe, 
the adult beetles eating leaves and the larvz devouring 
roots. Black digger-wasps (Tiphia) ‘‘are without 
doubt the most efficient and abundant of the many 
parasites known to attack Phyllophaga,’’ but th 
Tiphiz are themselves parasitised by larva of bomby- 
lid flies. In his elucidation of such life-relations th: 
author gives much information on the structure and 
habits of parasitic and predaceous insects of various 
orders. The importance of birds and mammals (in- 
cluding the domestic pig and the notorious skunk) as 
devourers of the ‘‘ white grubs ”’ is also illustrated. 


Tuose fascinating tunicates, the Salpidz, form th¢ 
subject of an important recent memoir by Maynard M. 
Metcalf (Bull. 100, U.S. Nat. Mus., vol. ii, part 2), 
who gives anatomical details of the nervous system 
and musculature in many species, a ‘taxonomic 
study *’ of the whole family, and an interesting dis 
cussion on their distribution. He believes that ‘* while 
the comparative anatomy of the adult tunicata tells us 
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little of the origin of the Doliolidze and Salpidz, the 
comparative study of the manner of budding gives us 
reason for believing that Doliolum arose from Pyro- 
soma-like ancestors . . . and that from Doliolum-like 
incestors arose the Salpide.”’ 


A BRIEF systematic paper of exceptional distribu- 
onal interest has lately been published by Prof. C. 
Chilton in the Ann. Mag. Nat. Hist. (9), vol. iii., pp. 
376-386.. He identifies specimens of a sandhopper col- 
lected at Picton, New Zealand, with Fritz Miiller’s 
Orchestia tucuranna from South Brazil—a_ species 
known to some naturalists not specialists in the Am- 
phipoda through references in Miiller’s ‘‘ Facts and 
Arguments for Darwin,’’ published in 1869. Another 
South American Orchestia, O. chiliensis, had previ- 
ously been recognised by Prof. Chilton on the New 
Zealand coasts. 


Tue U.S. Department of Agriculture has published 
Bull. 780) a pamphlet on Nosema-disease in bees by 
G. F. White, who gives interesting facts as to the 
resistance of Nosema spores to heat, drying, and other 
adverse conditions. His observations as to the occur- 
rence of Nosema in North America and its effect on 
bees that harbour it will be valuable for comparison by 
workers in these countries, though he believes that ‘it 
is not possible to state whether the Isle of Wight dis- 
ease and Nosema disease [as present in America] are 
one and the same disorder.’ He strangely neglects 
the work of Fantham and Porter on the subject, barely 
referring to their papers of 1911 (Proc. Zool. Soc. 
Lond.) and 1912 (Suppl. Journ. Board Agric.), and 
ignoring their subsequent publications. 


Tue Carnegie Institution of Washington has 
recently published the first volume of a memoir 
entitled ‘‘The Cactacee: Descriptions and Illus- 


trations of Plants of the Cactus Family,” by N. L. 
Britton and J. N. Rose. The systematic study of 
succulent plants, such as the Cactacez, is beset by 
many formidable difficulties. As a consequence, such 
study is far from general. Fortunately these difficul- 
ties have always proved attractive to a select band 
of workers gifted with that infinite capacity for 
taking pains which the peculiar exigencies of the 
case demand. Among early authors who have earned 
renown in this exacting field we may recall the names 
of A. P. De Candolle with his artist colleague P. J. 
Redoute, of Adrian Henry Haworth, and of Prince 
Salm-Reifferschied-Dyck. The fit, if few, who labour 
in this particular field to-day include no one whose 
name is more honoured than that of the veteran 
Mr. N. E. Brown. The volume now issued as 
Publication No. 248 of the Carnegie Institution 
shows that this chosen band of workers has been 
augmented by the addition of two worthy recruits. 
Their handsome and craftsmanlike treatise, which 
deals with the tribes Pereskiez and Opuntiez, is 
illustrated by thirtv-six plates, of which twenty-eight 
are coloured, and by 302 text-figures, many of them 
reproduced from photographs. The thorough manner 
in which the attendant difficulties have been over- 
come by the careful study of type-specimens and 
original descriptions, by the extensive collection of 
living and of herbarium material, and by prolonged 
field-observation, deserves the highest commendation. 
The excellence of the illustrations and the lucidity 
of the descriptions render the work one of the most 
important contributions yet made to the taxonomy 
and natural history of a family of succulent plants. 
It should make relatively. simple what has hitherto 
been an exceedingly difficult task to the botanist and 
to the cultivator. Both should now be able to identify 
With some confidence many of the cactaceous plants 
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grown in European plant-collections, and to discard 
from their lists a host of superfluous names which 
have long encumbered our catalogues. Grower and sys- 
tematist alike will look forward with keen expecta- 
tion, and, indeed, with something like impatience, 
to the appearance of the further volume in which 
our authors are to deal with the Cerez, the last of 
the three tribes that compose the Cactacez. 


THe Tyndall lectures delivered by Prof. John Joly 
before the Royal Institution in April, 1918, have now 
been published in pamphlet form with the title 
* Scientific Signalling and Safety at Sea.’’ The Iec- 
tures were devoted to two of the most urgent problems 
which confront a sailor, viz. the determination of his 
position upon near approach to the coast, and the 
means of avoiding collision at sea, when owing to 
thick weather, fog, or snow visibility is very low. 
Until recent years the only aids the sailor had were 
untrustworthy fog-signals, the use of the Jead, and 
the use of his steam-whistle. Sound is conveyed in 
a very capricious way through the atmosphere. Apart 
from the effects of wind, which causes sound to carry 
bad!v or to be inaudible owing to the noise and uproar 
around a ship, large areas of silence are often found 
in different directions and at different distances from 
a fog-signal station in calm weather. In spite of these 
circumstances, these time-honoured methods have been 
of inestimable value. Prof. Joly suggests that the 
time has now come when the resources of science 
should be invoked to supplement the older methods. 
He advocates the use of ‘‘synchronous signalling ’’— 
this is, the use of signals propagated in different 
media, but timed so as to start at the same instant. 
The particular system recommended is the combina- 


tion of wireless signais with under-water sound 
signals. Both methods of signalling are practically 


independent of atmospheric conditions, and have a 
much greater range than air-borne signals. The 
difference between their speeds of propagation suffices 
to determine the distance of the source and the use 
of either a radio-goniometer or a directional hvdro- 
phone enables the direction of the source to be ascer- 
tained. It is pointed out that the necessary wireless 
apparatus is now available, and, thanks to the efforts 
of the Submarine Signal Co., efficient under-water 
signalling apparatus, such as the submarine bell, 
Fessenden oscillator, hvdrophones, etc., are also ob- 
tainable commerciallv. Several interestine applications 
of the synchronous signalling method are given, and 
the pamphlet is to be commended to all who have an 
interest in those who go down to the sea in ships. 
SuMMER weather has this year at times proved very 
disappointing, although August, which is the general 
holiday month, was for the most part particularly fine. 
August was. the warmest summer month ; the mean 
temperature at Greenwich was 64-:9°, which was 6° 
warmer than July and 45° warmer than June. The 
mean maximum temperature in August was 75-6°, 
and there were eleven days with the highest day tem- 
perature above 80°, whilst in July the thermometer 
failed to touch 80°, and in June that reading was 
only attained on four days. The mean temperature 
at Greenwich for the whole summer was 61-4°, which 
is 1° warmer than the summer last year and nearly 
3° warmer than in 1916. It is 3-4° cooler than the 
memorable summer of 1911, which was more abnormal 
than any summer of recent years, when in both July 
and August the mean maximum or day temperature 
was 81°. The weekly weather reports published by 
the Meteorological Office show that the warmest 
summer weather occurred during the week ending 
August 16, when the mean temperature was 3° to 
3° F. above the normal, and the maximum day read- 
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ings exceeded 80° over the whole of England. ‘The 
total rainfall for the three summer months at Green- 
wich was 6-03 in., which is 06 in. less than the normal 
for sixty years. The wettest month was July with 
2:26 in., and in August the fall was 2:20 in. The 
summer rainfall was 3 in. less than in 1918, and 
47 in. less than in 1917; it was more than in 1911, 
1913, and 1914. In 1903 the summer rainfall amounted 
to 16:17 in. Rain fell in all on thirty-four days, and 
of these July had fifteen wet days. The duration of 
bright sunshine at Greenwich for the three months 
was 591 hours. July was the least sunny with 
119 hours, which is less than one-half of the sun- 
shine in June and very little more than one-half of 
that in August. 


““NEwTon’s Interpolation Formulas,” by Mr. 
Duncan C., Fraser, originally published in the Journal 
of the Institute of Actuaries, has been issued as a 
separate pamphlet. It brings together the whole of 
Newton’s work on interpolation by means of formulz 
of finite differences. The three main sources are 
Newton’s short treatise, ‘‘Methodus Differentialis,” 
a letter written in 1875 to J. Smith, and Lemma 
No. 5 in Book iii. of the ‘ Principia.’? These are 
supplemented by a letter from Leibnitz to Oldenburg 
(1672-3) and two letters from Newton to Oldenburg 
to be communicated to Leibnitz (1676). These letters 
show that Newton was in possession of the methods 
of calculation many vears before 1711, when the 
““Methodus Differentialis’’ was first published. Mr. 
Fraser gives an English translation of the treatise, 
correcting some errors. and adding useful comments. 
The pamphlet should be in the hands of all interested 
in the theory of series and in their use for calculation. 
It demonstrates that Newton at the age of twenty- 
three had, worked out for himself all the methods of 
computation now in use, with the exception of cal- 
culating machines; and the idea of these, we are 
reminded, originated with Newton’s contemporary, 
Pascal. ; 


Pror. D. E. Smirn has successfully “filled a gap ”’ 
by writing a booklet on the early history of numbers 
that will be the delight of the young, and-will prove 
a ‘‘mine of interesting information ’’ to many of their 
elders. Even as a mere “reader” his charmingly 
written and beautifully illustrated ‘‘ Number Stories of 
Long Ago” (Messrs. Ginn and Co., 48 cents) is well 
calculated to sow the good seed. Where it falls on 
fruitful soil the results may not indeed be immediately 
manifest, but may ultimately astonish that large sec- 
tion of the community who hold that all that deals 
with number is inherently unattractive, or even repul- 
sive, to mortals. The text also contains problems and 
tricks designed to amuse and instruct. To these a 
key, ‘‘ Number Puzzles before the Log Fire,’’ has been 
issued by the publishers, price 6d. Here we find in 
disguise many friends, both old a:iui new—echoes from 
Diophantus, Achilles, and the “turtle,’? down to pro- 
ducts of our modern civilisation, such as :—‘t‘A man 
with $1 wanted $1.25. He pawned the $1 for 
75 cents, and then sold the pawnticket for 50 cents. 
Who lost?”’ Or again:—‘In a certain town 3 per 
cent. of the inhabitants are one-legged, and half of the 
others go barefoot. How many shoes are necessary?” 
It is no doubt well for the civilisation of the future 
that the answer is ‘‘As many shoes as there are 
people in the town.’’ 


In the Journal of the Franklin Institute for July 
Prof. A. E. Kennelly and Mr. E. Velander describe 
a new form of rectangular component alternating- 
current rotentiometer which consumes little power 
and avoids the use of electromagnetic phase-shifting 
devices. It is constructed on the principle introduced 
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| by Larsen in 1910—that is, it measures the alternating 


potential required by balancing it against the fall of 
potential down a non-inductive resistance through 
which an auxiliary alternating current is passing, and 
a mutual inductance the primary of which is in series 
with the resistance. The balance is obtained by means 
of a vibration galvanometer. The mutual inductance 
consists of forty-one double coils arranged to form a 
toroid with a wooden core. The resistance is wound 
so as to be free from inductance and capacitance. The 
instrument may be used up to a frequency of 2000. 
During its use by the inventors the importance of 
reducing the mutual capacitance between the two 
windings of the inductance coil has been emphasised. 


ALTHOUGH the greatest care is used in the selection 
of wood for the spars of aeroplane wings, it is not 
always possible to detect the presence of a ‘‘ pocket” 
of resin in the place of sound wood-fibre in some 
important part of a spar. On this account the United 
States Forest Service has instituted at its laboratory 
at Madison a series of tests of the effects of such 
‘‘pockets _ on the strength of spars, and the results 
of the work already done are summarised in an article 
by Mr. J. R. Watkins in the August issue of the 
Journal of the Franklin Institute. Spars 6 ft. long 
of spruce and Douglas fir of I section, with 
“pockets” of known size in flanges or web, were 
tested under load against sound spars. <A “pocket” 
5-6 in. long, } in. wide, and 1 in. deep in the com. 
pression flange diminishes the strength considerably. 
“Pockets” up to 4 in. long in the tension flange have 
little effect on the strength, but in the web produce 
a serious decrease of the strength of the spar in 
horizontal shear. On the whole, the author con- 
cludes that small ‘‘ pockets”? produce effects less than 
has been supposed. 


Amonc the forthcoming science books in the new 
announcement list of Messrs. Longmans and Co. 
are :—‘‘ The Feeding of Nations: A Study in Applied 
Physiology,’’ Prof. E. H. Starling; ‘‘ Modern Science 
and Materialism,’ H. Elliot; ‘‘The Elements of 
Physics,’’ R. A. Houstoun; ‘‘ Life in Early Britain : 
A Survey of the Social and Economic Development of 
the People of England from Earliest Times to th 
Norman Conquest,’’ N. Ault, and a new impression of 
“The Profitable Culture of Vegetables, for Market 
Gardeners, Small Holders, and Others,’’ T. Smith. 


Messrs. Macmillan and Co.’s autumn list of an- 
nouncements which has just been issued contains many 
books of scientific interest, e.g. ‘‘Catalysis in Theory 
and Practice,” E. K. Rideal and Dr. H. S. Taylor; 
“‘ Aleohol : Its Production, Properties, Chemistry, and 
Industrial Applications; with chapters on Methy! 
Alcohol, Fusel Oil, and Spiritous Beverages,’’ C. Sim- 
monds; ‘‘Science and Fruit Growing. Being an ac- 
count of the results obtained at the Woburn Experi- 
mental Fruit Farm since its foundation in 1894,” th: 
Duke of Bedford and S. Pickering; a new edition- 
the fourth—of ‘‘ Mendelism,’’ Prof, C. Punnett; 
‘“Essays on the Surgery of the Temporal Bone,”’ Si 
Charles A. Ballance, with the assistance of Dr. C. D. 
Green, 2 vols.; ‘‘An Introduction to Anthropology: A 
General Survey of the Early History of the Human 
Race,’ Rev. E. O. James; ‘* The Ila-speaking Peoples 
of Northern Rhodesia,’? Rev. E. W. Smith; ‘f Among 
the Natives of the Loyalty Group,” Mrs. E. Hadfield; 
“Through Deserts and Oases of Central Asia,’’ Miss 
E. Sykes and Sir Percy Sykes; “Implication anc 
Linear Inference,’? Dr. B. Bosanquet; ‘‘The Idea of 
Progress: An Inquiry into’its Origin and Growth,’ 
Prof. J. B. Bury; ‘*Mind Energy,’’ Prof. H. Berg- 
son, translated, in collaboration with the author, b) 
Prof. H. Wildon Carr; ‘‘Geology of India for Stu 
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dents,’? D. N. Wadia ; ‘¢ Aircraft in Peace,’? Dr. J. M. 
Spaight; ‘‘England,’”’ edited by F. Muirhead (The 
Blue Guides) “Highways and Byways in Northum- 
bria,”? P. A. Graham, illustrated by Hugh Thomson, 
and a new ‘edition of “The Handbook to Cyprus,”’ 
H. C. Luke and D. J. Jardine. 


Mr. F. Epwarps, 83 High Street, Marylebone, W.1, 
has just issued an interesting list (No. 393) of some 
four hundred books, engravings, and original draw- 
ings relating to India. While not mainly devoted to 
science, it contains particulars of many scientific pub- 
lications, and is worth perusal. We notice that Mr. 
Edwards has for sale the Sanskrit library of Prof. J. 
Ebbeling, consisting of about five hundred volumes. 


ErratuM.—On p. 18 of Nature of September 4, 
col. 1, line g, for “‘m equal to za*p”’ read ‘‘m equal to 


OUR ASTRONOMICAL COLUMN. 


Comet Notes.—There does not seem to be any 
ere <p doubt of the identity of Metcalf’s comet 
(1919 b) with that of Brorsen. The following were the 
elements deduced for Brorsen’s comet after the former 
apparition :— 
T =1847 pa Es 5427 
@ =129° 23 
8} = 309° « ‘9 
i= 19° 
@ =0°972 “ 
@ =17°7795 
Period =74'97 years 
log g = 9°6883 
The actual ith is 72y. 37d., nearly three years 
shorter than that formerly taken as the most probable. 
e and a will need modification in consequence, but 
los g will not be much affected. 
As new elliptical elements are not yet to hand, the 
ephemeris has been continued from the parabolic ele- 
ments given last week. 


Ephemeris for Greenwich Midnight. 
R.A. N. Decl. 

hm & ‘a 

12 29 21 42 

12 17 17 36 

12 8 36 Ir - 98979 9'5179 

is OS 18 98788 9:5560 

If §7 11 52 98590 9'5937 

The comet “will probably be some 24! south of these 
positions. 

Another comet (1919¢c) was announced in Europe as 
having been discovered by M. Borelly on August 23. 
It subsequently appeared that Mr. Metcalf found it a 
day earlier. Possibly it will be known by their joint 
names. 

Miss Vinter-Hansen and Mr. Fischer-Petersen have 
deduced the following orbit from observations on 
August 24, 25, and 26 :— 

T=1919 Dec. 19°125 G.M.T. 
ra) = 176° 15°61 
sh =110° 35°08’ 919 
= 47° 21°24 
log ‘ =0'17608 
Error of middle place (observed minus computed) 
+0:02!, o-oo!” 
Ephemeris for Greenwich Midnight. 

R.A, N. Decl. 
» em « o ‘ 
14 34 23 26 
14 41 37 44 
1449 5 o 
14 56 46 16 
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Log 4 


9°4396 
9°4789 


Log r 


9°9341 
99163 


Log x Log A 


0:2987 03957 


02838 0-3918 


0 





! is no 





The magnitude on September 22 is 
It is slowly brightening. 

Mr. Burnet desires to point out that in the occulta- 
tion of a faint star by Jupiter for which his prediction 
was lately given in this column, the date should read 
September 14d. 15h., not 15d. 15h. That is, in civil 
reckoning it is at 3 a.m. on September 15. 


given as 37m. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

A LIMITED number of grants-in-aid to persons em- 
ployed in chemical works in or near London desirous 
of extending their knowledge of chemistry will shortly 
be made by “the Salters’ Institute of Industrial Chemis- 
try. Applications must be made before Se ptember 20 
to the Director of the institute, Salters’ Hall, St. 
Swithin’s Lane, E.C.4. 

THE University of Queensland is seeking for a 
turer of geology to act under the direction of the 
professor of geology and mineralogy. The appoint- 
ment is for five years. and the commencing salary will 
be at the rate of 4ool. per annum. Applications 
must be forwarded to reach the Registrar of the 
University of Queensland, Brisbane, not later than 
November 15 next. Each applicant must state his 
age, supply full particulars as to his teaching experi- 
ence and general qualifications, and furnish. certified 
copies of his certificates and testimonials. A recent 
photograph should also be forwarded. If not resident 
in Australia, sol. travelling expenses will be granted 
to the successful applicant. 

THE new session of Battersea Polytechnic opens cn 
Tuesday, September 23, and particulars of all the 
courses are given in the Calendar of the Polytechnic, 
obtainable on application to the Secretary, Battersea 
Polytechnic, London, S.W.11. The courses include 
the following :—Full day and evening courses in pre- 
paration for the University of London Intermediate 
and Final Degree Examinations (internal and external) 
in science, engineering, and music; day courses in 
mechanical. civil, electrical, and motor engineering; 
architecture and building; chemistry; gas engineering 
and manufacture; paper-making and _ wholesale 
stationery work; mathematics; physics; teachers’ 
courses in domestic science; courses for sanitary in- 
spectors and health visitors, and in art and crafts. 
Evening courses in mechanical and electrical engineer- 
ing, mathematics, physics, chemistry, hygiene and 
physiology, photography, art and crafts, languages, 
domestic science, music, physical training, and general 
subjects. 


THE report of the Librarian of Congress (U.S.A.), 
now before us, deals with the fiscal year ending 
June 30, 1918. The influence of the war on the library 
at Washington reproduces fairly closely the experience 
of the libraries in this country. There has been some 
falling off in accessions due to the closing of the book 
markets of the world, and also a change in the 
character of the library work. Workers new to their 
task have invaded the reference department with 
inquiries of a novel character which have thrown a 


iec- 


| great strain upon the energies of a depleted staff, 


some cases apparently revealing the deficiencies of the 
library. That again is an experience common to us 
all. But ‘‘the epex of our curve of stress,” says the 
report, ‘“‘has also shifted from morning to evening 
and from week-days to Sundays through the presence 
here of thousands of new Government employees, who 
can come to us only after their office-hours are over,”’ 
the average of Sunday readers per hour being three 
times greater than the week-day average. Thus there 
‘“‘early closing ’’ movement in the United States 
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as the result of war conditions. The Oriental division 
reports that in consequence of the break-up of the 
European centres of Jewish learning and the increased 
immigration of Jewish settlers in the United States, 
Hebrew literature is reviving, and a great strain 
has been thrown upon the services of the Oriental 
department by its new clientéle. The report is well 
indexed. When will our Departments take the hint 
and supply proper indexes to the reports issued under 
their authority ? 

SOCIETIES AND ACADEMIES. 

Paris, 

Academy of Sciences, August 25.—M. Léon Guignard 
in the chair.—A. Lacroix: Report on the creation of 
an international council of scientific research by the 
Conference of the Allied and Associated Academies 
held at Brussels, July 18-28 last.—G. Humbert: The 
representations of an integer by positive forms of 
Hermite in an imaginary quadratic body.—G. 
Bigourdan : The work of La Caille, particularly at the 
observatory of the Mazarin College. -—N. E. Nérlund : 
An equation of finite diflerences.—P. Lévy : The notion 
of the mean in the functional domain.—Ch. Platrier : 
Interior forces in an isotropic homogeneous body in 
elastic equilibrium.—B. Baillaud (telegrams) : Two dis- 
coveries of comets, one by Metcalf at Harvard Ob- 
servatory, the other by Borrelly at Marseilles.—M. 
Giacobini: Observations of the Metcalf and Kopff 
comets made at the Paris Observatory with the east 
tower equatorial of 40 cm. aperture.—P. Chofardet : 
Observations of the Kopff periodic comet and the Met- 
calf comet (1919b) made with the bent equatorial at the 
Besancon Observatory.—Ch. Maugin and L. J. Simon: 
The preparation of cyanogen chloride by Held’s 
method. Cyanogen chloride can be prepared by the 
action of chlorine upon the double cyanide of sodium 
and zinc in nearly quantitative yield.—Ch. Pussenot : 
Remarks on a recent submersion of the coasts of 
Morbihan.—A. Guébhard: The prism formation of 
basalt.—P. Parmentier: Irrigation in Syria.and Pales- 
tine. A new method of applying water directly to the 
roots is suggested in the place of the usual methdds 
of irrigation or surface watering. Great economy in 
water (85 per cent.) is claimed for the method.—Em. 
De Wildeman: Macaranga soccifera. A discussion of 
the relation of this plant with ants.—A. Paillot : Karyo- 
kynetosis: a new reaction of natural immunity ob- 
served in the caterpillars of the Macrolepidoptera. 


Care Town. 

Royal Society of South Africa, July 16.—Dr. L. 
Péringuey in the chair.—Dr. L. Péringuey : Bushman 
engravings. A preliminary account of the author’s 
investigations of various Bushman engravings, and 
consideration of the theories which may be advanced 
as to their significance.—-Dr. R. W. Shufeldt: Com- 
parative study of certain cranial sutures in the 
primates. The paper is based upon the examination 
and comparison of several thousand human skulls in 
the collections of the department of physical anthropo- 
logy of the United States Natural History Museum 
and the entire collection of skulls of primates in the 
divisions of mamals of the same institution. 
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